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Abstract
Instructional reform requires learning by those who implement it. Learning involves a 
process o f reconstructing knowledge and beliefs entailed by complex behavioral change. A 
cognitive perspective of policy implementation underscores that behavioural changes have a 
fundamental cognitive component. By assuming that policy implementation as a relatively 
straightforward process of transmitting behavioural rules drawn up by policy-makers to those 
responsible for implementing the rules, a top-down policy implementation tends to 
undermine the learning needs of those who are implementing instructional change. This 
implies a connection between the organisational factor, learning and change. There is a rich 
base of literature on educational change theory and learning theory. What is lacking is 
research attempting to link these fields. This case study sheds light on the discussion about 
organisational factor, learning and change by investigating the implementation of a thinking 
skills policy in the context of teacher education in a fully centralised education system. This 
involves the examination of how eight teacher educators conceptualised the thinking skills 
policy and implemented the intended change in their teaching. Specifically, the research 
questions seek to examine the acquisition of knowledge and the alteration of belief which 
guide the change in practice with regard to thinking skills policy. Data were collected 
through interviews, observations and questionnaires. The study produces three key findings. 
The first finding concerns the gap and uncertainties of teacher educators’ knowledge and 
belief regarding thinking skills policy. The second finding was the absence of the intended 
change in practice. The third finding relates the many barriers that impede the change in 
teaching practice to the lack of consideration of systemic factors in the change process. All 
the results are connected to the issue of the organisational factors as the framing that 
underlies the change process. The implications of the finding for the policy-making process 
are discussed.
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CHAPTER 1
INTRODUCTION
Introduction
Educational change has been given much prominence within public policy across the world 
as an attempt to respond to current social and economic changes. However, it was widely 
reported that the planned changes for improvement in education quality were rarely 
implemented as intended (Waks, 2007). Andy Hargreaves (2005), for example, notes that 
‘too many change efforts remain disappointing and ineffective’ (p.2). Educational change 
efforts have been surrounded with too many problems which inhibit the intended change to 
be realised successfully. In this respect, Hargreaves calls for a new concept, in his words, 
would push the ‘boundaries o f educational change’ (p.l). In particular, he suggests scholars 
and practitioners to move beyond the image of change as a linear, step-by-step process to 
favour o f models of change as a complex process. This has a strong relation with the role o f 
framing or organisational structure that shapes the management o f change process. The 
linear process is characterised by the domination and control o f the policy-maker in policy 
formation and practitioners as passive receivers of a new policy. This is assumed to be 
problematic given the complexity o f educational change which makes ‘putting ideas into 
practice a far more complex process than people realised’ (Fullan, 2002, p.6). However, the 
issue related to the organisational factor is rarely considered in the education change process. 
Instead, most attention is given to investigating the product of educational change whether 
achieved or not. According to Darling-Hammond (1992), studies that focused on ‘input- 
output’ yielded frustrating results. A common reaction to this situation is to ‘find the faulty 
part and replace it with a better part’ (Gill and Griffith, 2004, p.241). Larry Cuban (1990) 
called this incremental or ‘first-order changes’ as opposed to fimdamental or ‘second-order 
changes’. First-order change is initiated to enhance the existing organisation by correcting 
deficiencies for achieving change. This concerns a difficulty o f change but ignores a more 
fundamental problem: why the difficulty or error existed in the first place. The second-order 
change or fundamental change involves the alteration o f organisation structures, and roles, 
and transforms familiar ways o f performing duties into novel solutions. This is particularly 
important for the nature of change that requires fundamental changes in the knowledge
structure o f those who implemented the change. Heiftez (2003) calls this type o f change 
‘adaptive change’ which ‘demands learning’, ‘demands experimentation’ and ‘difficult 
conversation’ (p.75).
This study focuses on the educational policy that required a change in the instructional 
approach. This can be categorised under the adaptive change because it requires educators to 
discredit their existing schemata and framework o f teaching and learning. In commenting 
about instructional reforms, Elmore (1990) argues that unless educators discern new 
understanding, belief and skills in relation to the reform, they will not embrace, much less 
internalise, these changes. These changes demand educators to unlearn their old practice and 
leam a new practice. The literature o f learning to teach indicates that this learning is best 
acquired through active participation by teachers or educators in the learning process 
(Shuhnan and Shulman, 2004). Thus the assumption that implementing agents understand 
what policy-makers are asking them to do tends to undermine the learning needs o f those 
who are implementing change.
It is this study’s intention to shed light on the issue o f organisation factors and policy 
implementation in the context o f teacher education. There was very limited focus given to 
teacher education which is regarded as an important sub-organisation in the wider field o f the 
educational ecosystem. As Waks (2007) notes, that the concerned about educational change 
tended entirely to neglect educational development beyond the school context. On the other 
hand, the change in school has a great impact on teacher education as a provider o f qualified 
teachers for current and future needs. As Russell (2005) put it, ‘There seems to be no end to 
calls to improve our schools, and the same can be said o f the call to improve teacher 
education’ (p. 136). According to Futrell (2010), the transformation in teacher education 
programmes is important as part o f the educational transformation that has been initiated in 
schools. This is particularly important when dealing with educational policy which calls for 
change in the instructional approach. Based on the notion that ‘teachers teach as they are 
taught’ (Blume, 1971), teacher educators should change their instructional approach to be 
parallel with the required change in schools. According to Russell (1999), ‘I f  genuine change 
is to occur in schools, then those changes may have occurred FIRST in teacher education’
(p. 16). In this respect, Cochran-Smith (2003) notes that since teacher education is responsible 
for preparing competent teachers, ‘whether by design or by default, this means that teacher 
educators — are now the linchpins in educational reform o f all kinds’ (p.5). Similarly, Futrell 
(2010) reminds us that ‘teachers and teacher educators are and should be among the principal 
designers and implementers o f the educational transformational process’ (p.435). On the
other hand, teacher education was reported as facing difficulty in implementing educational 
policy that was mandated from the policy-makers. The change in teacher education was 
confined by a rhetoric o f ‘crisis, risk and failure’ (Peck, Gallucci, & Sloan, 2010, p.451).
This study focuses on a thinking skills policy which requires teacher educators to change 
their teaching practice from a conventional approach to a constructivist approach with special 
integration o f a thinking skills element. This is within the context o f this study’s aims to gain 
insight into teacher educators’ knowledge and practice in implementing a thinking skills 
policy in a fully centralised education system. The results will shed light on the discussion of 
the organisational factor, learning and change as the interrelated fundamental issues that 
underlie an educational change process.
This chapter is divided into three sections. Section one provides the background o f the study. 
This begins with a discussion o f the rationale for a thinking skills policy in education across 
the world. This is connected to the importance o f teacher education and teacher educators in 
preparing teachers for implementing a thinking skills policy. Particular focus is given to the 
role o f teacher educators as a model o f teaching to student teachers. Section two focuses on 
the issue of learning and change. Section three discusses a research problem which highlights 
a possible conflict in teacher educators’ preparedness for change.
The Force for Educational Change in the 2 \^  Centurv 
Educational reforms are ongoing. New reform movements generally imply 
that something is wrong with the current state o f affairs, and that the 
system is deficient in either its goals, its accomplishments or both...
(Delandshere & Petrosky, 2004, p.5)
There are many problems that force the need to change the focus o f educational goals. These 
include issues related to access to education (Gillette, 1979; Akrawi, 1960; Crvenkovski, 
1961), equity (Delgado Bernal, 2003; Donato, 1997; Guiton and Oakes, 1995; Oakes and 
Lipton, 2002), low student performance (Beaton et al., 1996; Stevenson et al., 1990) and the 
issue o f globalisation (Tedesco, 1997; Stromquist, 2002; Stromquist & Monkman, 2000). 
This study focuses on the last problem which is pertinent to most countries across the world. 
The accelerating pace o f change in the era o f globalisation and knowledge-based economy 
continuously changes in the quality workforces which in turn demand change in education in 
order to establish closer links between education and the demands o f the labour market 
(Tedesco, 1997, p.3). Globalisation has a strong connection to the need to produce
‘knowledge workers’ (Schlechty, 1990, p.3), which requires the development o f students’ 
thinking skills as a distinct educational goal in the 21^ century. There is no unified and 
agreed-upon definition for thinking skills. Instead, Resnick (1987) suggests that it is easy to 
list the key features associated with the term. As such, a number o f researchers provide lists, 
taxonomies and descriptions about types o f thinking skills that should be subject to 
instruction. These include problem solving, decision-making, creative thinking and critical 
thinking (Mayer, 1983; Siegal, 1984; Presseisen, 1986; Beyer, 1987; De Bono, 1990). The 
interrelationship between the terms is discussed in Chapter two.
The rationales that underlie the need for developing students’ thinking skills in the era o f 
globalisation can be discussed from an economic perspective and a social perspective. The 
economic perspective is based on the assumption that in the 21^ century, workers require 
thinking skills to compete in the global economy. Most commentators on the changing work 
environment suggest that the blossoming knowledge economy has resulted in the ever- 
decreasing need for unskilled labour and increased demand for educated people who are able 
to think skilfully (Organisation for Economic Cooperation and Development [OECD], 1996). 
The OECD report in 2005 pointed to the need for educational systems across the world to 
move beyond taught knowledge and skills. The report argued that ‘coping with today’s 
challenges calls for better development o f individuals’ abilities to tackle complex mental 
tasks, going well beyond the basic production o f accumulated knowledge’ (the DeDeCo 
Project, Executive Summary, 30 June, 2005, p.31).
In the industrial era, factory tasks were inherently simple and basic technical skills more 
important. However, present technological advances and the need to stay competitive in the 
globalisation era require skilled workers who are able to think critically, to evaluate 
alternatives, and to meet complex challenges intelligently (Pithers, 2000). Similarly, 
Stromquist (2002) argues that in order to compete in a global arena, a nation needs its 
workforce to develop new ideas and solve problems successfully, collaborate and 
communicate with other people effectively, and adapt and function flexibly in different 
contexts and environments. The complexity o f modem jobs requires thinking workers who 
demonstrate comprehension and judgment in the world o f work (Wilson, 2000). The ability 
to think effectively is necessary to meet the demands o f globalisation, which are not 
sufficiently fulfilled by basic skills in education, such as literacy, maths, science, and so on. 
Therefore, the development o f higher-order thinking skills has been emphasised in order to 
facilitate the transition o f students’ knowledge and skills into responsible action, regardless 
o f their particular future role in society (Zoller, 1999, 2001).
From the social perspective, it reflects the awareness that the ability to think well contributes 
to one’s psychological well-being. Indeed, many scholars argue that good thinkers are lively, 
well-adjusted individuals who are best able to find life interesting and make good decisions 
(e.g. Nickerson et al., 1985; Baron & Sternberg, 1987). This is important in the era o f 
globalisation where citizens are confronted daily with tremendous amounts o f information 
and ill-defined problems with real uncertainty as to how they can be solved (Angeli & 
Valanides, 2009). This is in line with the view o f the former Prime Minister, Mahathir 
Mohamad (1991), who believed that higher-level thinking helps citizens to form intelligent 
judgments on public issues, and thus contributes democratically to the solution o f social 
problems. Similarly, Kuhn (2005) argues that teaching for the enhancement of thinking skills 
is essential for equipping students to participate in and contribute to postmodern democratic 
societies.
As it is realised that thinking skills are crucial for current and future society, policy-makers 
around the world strive to include thinking skills as an important education goal. According 
to Craft (2007), by the late 1990s policy-makers in several countries such as Australia, 
Canada, England, Hong Kong, China, Singapore and the Middle East had announced policy 
initiatives focused on fostering students’ thinking. This is in line with Glevey (2006) who 
states that
Present-day technological advances and the need to stay competitive in 
these changing times is driving many o f the educational reforms around 
the world, and for a number o f national governments the enhancement of 
thinking is at the heart o f their policies to raise the educational standards 
o f their schoolchildren, (p.291)
In the United States, for example, the Partnership for 2U^ Century Skills, an organisation that 
is responsible for the enhancement of core academic subjects through the development o f a 
range o f vital skills, has developed the Framework for 21®^  Century Learning. The 
Framework describes that amongst the skills that are crucial for work and life in the 21* 
century are creativity, critical thinking and problem solving. Moreover, there are various 
examples o f innovative curricula and research projects aimed at nurturing creativity and 
imaginative thinking in U.S. schools and classrooms, including: the Creative Classroom 
Project (Ritchhart & Blythe, 1999, 2001; Ritchhart, Moran, Blythe, & Reese; 2002) the 
Creative Problem Solving programme (Isaksen & Treffmger, 2004), and the Schoolwide 
Enrichment Model (Renzulli, 1994). Renewed interest in the teaching o f thinking as part o f 
the English school curriculum was stated in policy recommendations from the Schools’
Curriculum and Assessment Authority (SCAA) in the UK: ‘A course designed to develop 
critical thinking through a review o f the nature o f knowledge in its various forms should be 
developed’ (Dearing, 1996, p.37). Some examples o f thinking skills programmes in the UK 
include the Somerset Thinking Skills Course (Blagg & Ballinger, 1989), Martin Lipman’s 
Philosophy for Children (Lipman, 1985), Cognitive Acceleration through Science Education 
(CASE) (Adey & Shayer, 1994), the ACTS project (Activating Children’s Thinking Skills) 
for upper primary level (McGuinness et al., 1997), Thinking through Geography (Leat, 1998) 
and many more. In Singapore, the ‘Thinking Schools, Learning Nation’ (TSLN) educational 
policy, which emphasises the development of students’ critical thinking (Tan & Gopinathan, 
2000), was first implemented in 1998.
In Malaysia, which is the focus o f this study, teaching thinking skills has been mandatory 
since 1993. The thinking skills policy in Malaysia is motivated by the aspiration o f the 2020 
vision that was published in 1991. The vision states explicitly that Malaysia will become a 
fully developed nation by the year 2020. In order to remain competitive, the country needs to 
develop a manpower with the capacity to solve problems, make decisions, think both 
creatively and critically and be able to adapt and adjust to present or future situations 
(Mahathir Mohamad, 1991). Indeed, the sixth o f the nine central challenges in Malaysia 
Vision 2020 is that o f ‘establishing a scientific and progressive society, a society that is 
innovative and forward-looking, one that is not only a consumer o f technology but also a 
contributor to the scientific and technological civilization of the future’ (Mahatir Mohamad, 
1991, p.4). These goals will be achieved by focusing on the development o f human capital 
thinking ability. As the Director General o f the Ministry o f Education stated.
In whatever we do, whether in education or in our daily life, we need to 
think skilfully. Thinking skills are important for us to meet the present 
challenges o f the 21* century as well as to achieve the goals o f Vision 
2020. We need Malaysian citizens who can think critically and creatively, 
make good decisions and solve problems. Malaysian citizens who can 
think skilfully will ensure that our country will progress at a faster rate and 
achieve the status of a developed country by the year 2020. (Wan Mohd 
Zahid bin Mohd Noordin, Director General of the Ministry o f Education, 
in his foreword, Joseph Low, 2002)
Despite the importance of teaching thinking skills, many teachers are ill prepared to meet this 
responsibility. Rosnani and Suhailah (2003), who reviewed some studies related to thinking 
skills teaching in Malaysia, concluded that ‘in most o f the studies teachers were not prepared
to teach thinking, and had a low sense o f self-efficacy and little knowledge and skills in the 
area o f thinking skills’ (p.56). Similarly, Rahil et al. (2004) argue that ‘it is realised that 
many teachers are not fully capable o f incorporating thinking skills in their teaching 
strategies’ (p.24). The lack of teacher preparation has been highlighted as one o f the factors 
that contributed to the failure o f thinking skills policy in schools. Teaching and learning in 
schools were dominated by the traditional approach where teachers play their role as 
transmitters o f knowledge and students play a passive role as knowledge receptors (Sharifah, 
1994; Rajendran, 1998).
The issue o f teachers ill-equipped for implementing teaching thinking skills policy has led to 
the questioning o f the effectiveness o f teacher education programmes. Lunenberg and 
Korthagen (2003) argue that one o f the reasons is ‘maybe their teacher educators taught them 
according to traditional methods’ (p.30). This is based on the idea that ‘teachers teach as they 
are taught’ (Blume, 1971). Teacher educators should model teaching approaches that are 
consistent with those we expect for teachers in school. Scholars emphasise the role of 
teaching and learning processes within teacher education as crucial (Korthagen et al., 2005; 
Russell, 1997; Hoban, 2005). Therefore, Loughran (2006) recommends that teacher 
educators need to be conscious o f not only what they are teaching, but also the manner in 
which that teaching is conducted. Russell (1997) agrees and said.
Becoming a teacher educator (or teacher o f teachers) has the potential (not 
always realised) to generate a second level o f thought about teaching, one 
that focuses not on content but on how we teach... this is a new 
perspective that constitutes making the ‘pedagogical turn’, thinking long 
and hard about how we teach and the message conveyed by how we teach.
(p.44)
This is in line with Murray and Male (2005) who make a usefiil distinction between first- 
order teachers (schoolteachers) and second-order teachers (teacher educators). First-order 
teachers teach subjects to their students in school, while second-order teachers are 
responsible for ‘inducting their students into practices and discourses o f the school and o f 
teacher education’ (p. 126). In other words, teacher educators are required to explain their 
pedagogical choice or make their pedagogical choice accessible to student teachers. This is 
what Korthagen, Loughran, and Lunenberg (2005) call as ‘modelling’, which elaborates the 
dual function o f the teacher educator as follows:
Teacher educators not only have the role o f supporting student teachers’ 
learning about teaching, but in so doing, through their own teaching.
model the role o f the teacher. In this respect, the teacher education 
profession is unique, differing from, say, doctors who teach medicine.
During their teaching, doctors do not serve as role models for the actual 
practice of the profession, i.e., they do not treat their students. Teacher 
educators, conversely, whether intentionally or not, teach their students as 
well as teach about teaching, (p.l 11)
Changing Practice Through Learning 
It seems reasonable to expect that new educational practices will be introduced in teacher 
education in accordance with the demands o f educational policy for thinking skills. Teaching 
that is associated with developing students’ thinking skills requires a major change in 
teaching and learning from a one-way teacher-centred to a student-centred approach (Paul, 
1988). This includes the shift from the dominant traditional teaching for algorithmic, rote 
memory, lower-order thinking into higher-order thinking. This is what Ruggiero (1994) calls 
‘the transformation from mindstufflng to mindbuilding’ (p.691 ).
The concern o f a traditional teaching approach is to teach students about what to think . The 
aim is to find out whether students can answer the teacher’s or textbook’s questions (Caine & 
Caine, 1995). In a critique o f the traditional approach, Costa and Marzano (1987) note that 
educators commonly provide so much information that students can comply with the learning 
objectives only by failing to think for themselves. They argue that transmission models of 
education compel teachers to instruct students on what to do, when to do it, and even how to 
behave when they do it. A narrow emphasis on memorising facts and correctness can result 
in a pedagogy o f ‘intellectual hide-and-seek’ (Beghetto, 2007) in which teachers hold all the 
correct answers and students aim to seek out, memorise and parrot back those answers. Such 
practices not only underestimate the importance of mindbuilding, but deaden the personal 
value o f the information being taught to students. Conversely, a pedagogy focused on 
cultivating students’ thinking requires teachers to be comfortable with the unexpected paths 
that their students’ thinking will take (Greene, 1995). The notion o f active knowledge 
construction o f a constructivism teaching approach lies at the heart o f thinking development. 
The teacher’s role is to develop his or her students as learners who are able to construct their 
own conceptual structures (Duckworth, 1996; Duit & Treagust, 1998; Von Glasersfeld,
1995).
Teacher educators are expected to model thinking skills teaching by changing their 
instructional approach from focusing on rote memory to higher-order thinking. The policy is
directed toward practice, and included the element o f culture change and demanded new 
teaching competency. As MacDonald (1973) argues, ‘change begets incompetence. It 
deskills teacher and pupils alike, suppressing acquired competencies and demanding the 
development o f new ones’ (p.91). As mentioned earlier, the change in the instructional 
approach is under the adaptive category which demands fundamental conceptual change, 
belief and behaviour (Shulman, 1986; Spillane et al., 2002). This requires educators to leam 
new instmctional approaches and makes it necessary to change their teaching. This involves 
the elimination o f old practices and learning new practices (Havelock and Zlotolow, 1995). It 
is through learning that practitioners acquire new competency for new behaviour (Schon, 
1998). Hall and Hord (2006) argue that.
Change means developing new understandings and doing things in new 
ways. I f  faculties are going to use new curricular programmes or 
instmctional practices, they must leam how to do that. Thus, teaming is 
the basis o f and the corollary to change, (p. 191)
There have been many attempts to clarify the meaning o f teaming. Schuck (1996) defines 
teaming as a social experience which results from interaction and dialogue. Through this 
process, people share ideas with others and integrate different points o f view for searching 
for the best solution. Starkey (1996) argues that teaming generates knowledge to reduce 
uncertainty through the creation o f useful meaning. Beach (1980) defines teaming as ‘the 
human process by which skills, knowledge, habit and attitude are acquired and altered in 
such a way that behaviour is modified’. For Schein (1993), learning consists o f at least three 
different kinds o f teaming that require different time horizons and may apply to different 
stages in the change process o f organisational knowledge: acquisition and insight; habit and 
skill learning; and emotional conditioning and teamed activity. Nonaka (1991) differentiates 
two types o f knowledge: explicit knowledge and tacit knowledge. Explicit knowledge can be 
expressed explicitly in words and numbers. It has the potential to be transmitted formally 
between individuals. In contrast, tacit knowledge is hard to formalize and express. Tacit 
knowledge involves technical and cognitive dimensions. Technical knowledge includes 
personal skills or know-how and the cognitive dimension consists o f beliefs, ideals, values 
and mental models. Based on these attempts to search for the meaning o f teaming, it can be 
concluded that the definition o f learning centres around the questions o f what teaming entails 
and how teaming occurs. The first is related to the goal o f teaming and the latter is about the 
teaming process.
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In this study, learning is defined specifically for the purpose of learning to teach in 
workplaces. This is particularly important due to the dynamic nature o f teaching where 
teachers or teacher educators throughout their profession need to continue to adapt to 
learning in order to be relevant to the needs o f students (or student teachers) in past-changing 
environments (Shulman and Shulman, 2004). Furthermore, teacher educator is a profession 
that relies on learning through workplaces since there are no specific institutions that provide 
an initial training before entering the profession. The two common ways o f defming learning 
above are adopted as a guide to define learning to teach. These include the questions o f ‘what 
does learning to teach entail?’ and ‘how does learning to teach occur?’
What does learning to teach entail? Shulman (1987) notes that ‘teaching necessarily begins 
with a teacher’s understanding o f what is to be learned and how it is taught’ (p.7). Shulman 
referred to the first as subject matter knowledge and the second as pedagogical knowledge. 
However, in the context o f teaching thinking skills, special modification o f the concepts is 
needed due to the inclusion of thinking skills in subject matter teaching. Thus, the concept of 
knowledge o f thinking skills and pedagogical knowledge o f thinking skills are considered 
more appropriate. In this study the concept o f ‘knowledge o f thinking skills’ refers to 
knowledge o f explicit theories and conceptions o f thinking skills and/or thinking frameworks 
and various types of thinking skills such as problem solving, decision-making, critical 
thinking, creative thinking, etc. (discussed in Chapter two). In simple terms, knowledge o f 
thinking skills relates to the declarative knowledge (knowing that) aspect or the ‘what’ o f 
thinking skills and is seen as analogous to the notion o f subject matter knowledge. Research 
suggests that it is vital for teachers to attain and possess necessary understanding if they are 
to incorporate thinking skills in their teaching effectively (Newmann, Onosko, & Stevenson, 
1990; Zohar, 2005). This issue was raised earlier by Nickerson (1988) as follows:
It is no more reasonable to expect an individual who does not know a lot 
about thinking to teach thinking effectively than to expect one who does 
not know a lot about maths, or physics, or literature to be an effective 
teacher in any o f these areas, (p.6)
For the ‘pedagogical knowledge of thinking skills’, this study accepted Shulmans’(1987) 
‘pedagogical knowledge’ by adapting to the special circumstances o f teaching thinking skills. 
These include knowledge o f instructional theories o f the infusion approach to teaching 
thinking skills and a variety o f teaching techniques that would engage students extensively in 
tasks that require thinking skills. There is a general agreement that teachers should be 
exposed to pedagogical knowledge that focuses on the enhancement o f pupils’ thinking
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(Beyer, 1987; Ruggiero, 1988; Sternberg & Spears, 1996; Putnam & Borko, 1996). Putnam 
and Borko (1996), for example, note that.
If  teachers are to incorporate a cognitive-mediational conception of 
learning into their classroom teaching, they need knowledge o f 
instructional strategies that can support focusing on students’ thinking and 
facilitate their cognitive activities. (Putnam and Borko, 1996, p. 1230)
Besides knowing about what and how to teach, literature also indicates that teaching is 
influenced to some extent by certain beliefs (Meijer, Verloop, & Beijaard, 1999; Tillema, 
1998; Van Driel, Bulte, & Verloop, 2007). In literature, beliefs are either taken as different 
from knowledge by nature, or used as a grouping term without distinguishing between what 
we believe and what we know. Underwood (2002) proposes a useful guide to understand the 
distinction between beliefs and knowledge: ‘Knowledge, which Aristotle defined as ‘justified 
true belief, and beliefs, which can be true or false even through held to be true by the 
subject’ (p. 105). Both knowledge and belief involve judgment and evaluation. The judgment 
and evaluation in knowledge construction are intended for searching truth. Conversely, the 
judgment and evaluation for the formation of beliefs do not require consensus regarding the 
validity and appropriateness.
The distinction between knowledge as based on objective fact and belief as based on 
judgment and evaluation is a common definition used to distinguish knowledge and belief. 
However, in a review o f the research on teachers’ belief Pajares (1992) cited several sources 
supporting the assumption that ‘knowledge and beliefs are inextricably and intertwined’ 
(p.325). The acquisitions o f new knowledge may influence the formation or change in belief. 
Posner, Strike, Hewson, and Gertzog (1982), for example, used Piaget’s concept o f 
assimilation and accommodation to describe o f how belief may change. Assimilation is the 
process whereby new knowledge is incorporated into existing beliefs. Accommodation will 
take place when new knowledge cannot be assimilated and existing beliefs must be replaced. 
The adherence o f new knowledge may create a situation in which individuals dissatisfied 
with their existing beliefs.
Others argue that knowledge may not influence belief. Instead, belief is regarded as ‘a filter 
through which knowledge are screened for meaning’ (Zheng, 2009, p. 74). According to 
Nestor (1987), individual sometimes attempt to create an alternative situation that may differ 
from reality. Belief has an affective component or emotional/feeling which may outweigh the 
clearest and most convincing contrary knowledge. Thus, knowledge o f a domain differs
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from feeling about a domain. In other words, for varying reasons, objective fact is not 
necessary accepted by individuals. Brown and Cooney (1982) studies mathematics interns 
and found that knowledge learned was often not used. Earnest (1989) identifies that two 
teacher may acquire similar knowledge but teach in different ways. The significance o f 
beliefs for understanding teacher behaviour is well established. Nespor (1987) argues that the 
potency o f belief to influence teacher behaviour is inherently related to the ill-structured 
nature o f teaching and the teachers’ work. Teachers often encountered large amount o f 
information and no single correct solution. Consequently, teacher is uncertain what 
information is needed or what behaviour is appropriate. In such context, the episodic core of 
beliefs makes it possible to apply them flexibly to new problems. This is based on the notion 
that beliefs are relying upon episodic memory, organised in terms of personal experience, 
and as being unbounded, that is, readily extended to apply to a situation that may be 
unrelated to the context to which they were found. Atkin (1996) argues that teachers’ beliefs 
regarding teaching and learning have significant effects on their formation o f teaching 
principles and influence their teaching practice. Similarly, Kagan (1992) notes that teachers’ 
beliefs appear to lie at the heart o f teaching and tend to be associated with their style o f 
teaching. Hence, change to instructional approach, as recommended in a new educational 
policy, may necessitate change to teachers or educators’ belief.
How does learning to teach occur? Shulman and Shulman (2004), through ‘How and what 
teachers leam: a shifting perspective’, provide a useftil guide for defining how learning 
occurs in the context o f workplaces. The model offers a new frame for conceptualising 
teacher learning and development within communities and contexts which they claimed as 
important due to the dynamic nature o f teaching where educators throughout their profession 
need to continue to adapt to learning. In their works on ‘Fostering Communities o f Teachers 
as Learners’ (FTCL), they propose a new model for learning to teach which is based on the 
observation in the ‘School for Thought’ (SFT) programme which requires teachers to engage 
in constmctivist teaching. This is particularly similar to this study which generally deals with 
the issue o f changing teaching practice from knowledge transmission into constmctivist 
teaching. The model consists o f six main components: the development o f a vision o f 
teaching and teaming, the motivation and willingness to invest energy in a certain way of 
teaching, understanding the concepts and principles on which a particular pedagogical model 
is based (what must be taught and how to teach it), the ability to engage in certain ways of 
teaching in practice, the ability to reflect on experience in order to learn, and the ability to 
function as a member o f a school community/education institution and to form teaming 
communities with other colleagues.
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The main point o f this model is that learning to teach requires active rather than passive 
engagement and interaction from educators. Shulman and Shulman’s model is consistent 
with many prescriptive models on how teachers should leam best. Clake and Hollingsworth 
(2002), for example, discuss a model o f teacher professional growth which suggests that 
change does not occur through linear transfer from extemal sources but through a mediating 
process o f reflection and enactment. Similarly, Little (2002) emphasises the importance o f 
exchanging teaching experience with one another for teachers’ professional growth. These 
experiences can refer to a range o f workplace contexts which are mainly based on interaction 
rather than being passive.
Based on the foregoing discussion, teaming to teach could be defined as the acquisition o f 
knowledge and the alteration o f belief which guide the change in behaviour through the 
interaction as a locus o f teaming. It is important to note, however, that knowledge and beliefs 
are not necessary producing change in behaviour. This is due to the fact that change in 
behaviour is not only influenced by knowledge and beliefs but also systemic factors. This is 
discussed in the following section.
Statement o f Problem 
As discussed in the previous section, educational policy that focuses on change in 
instmctional approach demands change in both cognition and behaviour, and interaction as 
the locus o f learning. This is consistent with a socio-cultural perspective o f teaming theory 
which assumes learning is best understood as a process embedded in social relationships and 
social practices (Engestrom, 2001; Wenger, 1998). Social interaction is important for the 
sense-making process where individuals not only leam from one another but also group 
interaction brings insight and perspectives to the surface that otherwise might not be made 
visible to the group (Brown, Collins, & Duguid, 1989). As such, teachers or educators 
require ample opportunity to become involved actively in the change process and feel 
invested and empowered to reconceptualise their goals and teaching methods (Gitlin & 
Margolis, 1995). Bush (2003) argues that teachers or educators as professionals would like to 
celebrate ownership o f their iimovations and become unenthusiastic when they are simply 
required to implement extemally imposed changes. Similarly, almost two decades ago. 
Rowan (1990) noted that policy conditions that intensify extemal control often undermine the 
motivation and commitment o f educators to implement change. In this respect, the extemal 
control may not adequately address the teacher educators’ leaming needs, which demand 
active participation rather than passive receiving o f instmction from the policy-makers at the 
top level.
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The bureaucratic structure o f the centralised system is heavily influenced by behaviourist 
leaming theory focused on the change in behaviour that is transferred from extemal sources. 
The centralised education system treats educators as a machine o f bureaucracy (Mintzberg, 
1994) which implements decisions by others. The practitioners are simply given a blueprint 
that prescribes what to do and how to do it. Furthermore, Delandshere and Petrosky (2004) 
commented that the policy-makers assumption o f teaching as essentially technical work that 
should be effectively controlled by centralised authorities creates tension in the 
implementation o f standard-based reform in teacher education. The image o f teacher 
educators as relatively passive implementers o f policy created by extemal sources is 
contradicted by the teacher educators’ leaming needs. The development o f new teaching 
competency needs both conceptual change and behavior, and requires interaction as the 
medium o f leaming. The active involvement provides the educators with the opportunity to 
share vision and consider systemic factors which are cmcial in the context o f leaming and 
implementing change. Thus, in the context o f a centralised education system, the passive role 
o f teacher educators in the change process may inhibit learning.
Besides leaming, the change in behaviour is also influenced by many situational variables 
which interact with the human variable to make up the context for change (Boyd, 1992). This 
has the connection to the concept o f systemic change which concems the interconnectedness 
and interrelation of various factors or parts in a system that may have the ‘potential to 
influence and be influenced’ by the change (Bawden, 2010, p.41). In a centralised system 
there is the tendency to overlook the systemic issues because the main concem is given to 
developing a policy through a systematic and rigid approach of scientific research. The 
policy-makers assume that ‘legislating something to occur is sufficient to cause it to occur’ 
(Darling-Hammond & Wise, 1981, p. 19). The idea o f ‘one fits all’ in a centralised system 
overlooks the fact that social leaming environments differ from one another. The policy­
makers at the top level may not understand that professional knowledge when applied in 
reality creates something that might not fit into the context. In this respect, the active 
involvements o f practitioners at the bottom levels are cmcial because they have much 
experience and a better understanding o f various interrelated factors that may support or 
impede change in the local context (Darling-Hammond & Wise, 1981; Reigeluth &
Garfinkle, 1994). Failure to consider the systemic issue may contribute to an environment 
that is not conducive to change. As Mason reminds us,
trying to isolate and quantify the salience o f any particular factor is not 
only impossible, but also wrongheaded. Isolate, even hypothetically, any 
one factor, and not only is the whole complex web o f connections among
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the constituent factors altered— so is the influence o f (probably) every 
other factor too. (p. 11)
Based on the foregoing discussion, this study suggests that the change process in a 
centralised system may create tension between the existing leaming culture and intended 
learning culture for change. This tension results from the mismatch between the nature of 
change (demands cognition and behaviour change through interaction as the locus of 
learning) and the change process (based on behaviourist leaming theory) that is adopted to 
achieve the change. The tension in tum may contribute to the failure to realise educational 
change initiative. Raising the issue of leaming and the systemic change by connecting to the 
organisational factors provides the space to discuss the fundamental issues that underlie an 
educational change process, and very little research has been conducted on this particular 
issue so far. This study explores the fundamental issue by examining the teacher educators’ 
conceptualisation o f thinking skills policy (as the indicator of leaming goals), the teacher 
educators’ practice o f modelling an infusion lesson (as the indicators o f change in 
behaviour), and the barriers in the change process (as the indicators o f systemic change) in 
the context of a centralised education system.
Specifically, the aims o f this study include the followings:
1) To examine the teacher educators’ conceptions o f the thinking skills policy.
- How do they define thinking skills? How do they define an infusion approach for teaching 
thinking skills? What are their perceptions o f the thinking skills development process in terms of 
acquisition o f thinking skills and the instmctional approach for teaching thinking skills?
2) To investigate the extent to which teacher educators model thinking skills teaching (an 
infusion approach).
-Do they model thinking skills teaching? How do they perceive their role as a model o f 
thinking skills teaching? What factors inhibit their role as a model o f thinking skills 
teaching?
Significance o f the Studv 
Knowledge gained from a study o f teacher educators’ conceptions and practices with the 
connection to the implementation of educational change contributes to our understanding o f 
educational change studies, teacher education, teacher educators and educational policy 
formation. Focusing on the specific context o f teaching thinking skills policy lends precise 
focus to such studies, providing a new insight and perspectives. Specific implications 
include:
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A link between educational change theory and learning theory: Most educational change 
studies focus on the achievement of the intended goal as the basis forjudging the success and 
failure o f educational change. The fondamental issue related to learning is missing in the 
educational change literature. Change and learning are two interrelated concepts because 
through learning an individual develops new knowledge and skills, and reshapes belief, 
which guide change in practice. However, these are two concepts that are separated in the 
literature with their own particular interest. The learning theories focus on the learning 
process and the change theories concern change strategies. Turc (2001) suggests that.
Change and learning theories should be included in an integrative 
framework in order to draw a comprehensive image of the process at work 
in changing organisation. Dichotomous approaches might fail to notice 
important implication at the frontier o f two phenomena; for instance, 
culture -  a learned group phenomenon- may cause serious impediment in 
strategic change, (p.4)
Theorv o f change: The identification o f factors that inhibit or support teacher educators when 
modelling an infosion lesson provides extended knowledge on the systemic change from 
schools to the teacher education institutions. Overall, the results o f the study may prove of 
value to the policy-maker for rethinking the change process for successful implementation of 
education policy in general, and teacher education in particular. Research in this area extends 
the focus on educational change literature beyond the input-output tradition, teachers and 
schools. In particular, this study enriches the literature on the teaching thinking skills 
movement which currently has a limited focus on students, teachers and schools to include 
teacher educators and teacher education.
This study invites those who are involved in educational policy formation and 
implementation to rethink and question the effectiveness of the current approach to 
educational change. This study can be a first step towards shedding light on the fundamental 
issue underlying the success or failure o f educational policy. This issue is rarely considered 
in educational change initiatives.
Teacher Educators and Teaching Thinking Skills Policv: Promoting the development o f 
students’ thinking has been identified as an important education goal. In this respect, the 
preparation o f future teachers with the ability to engage students actively in thinking activity 
is seen as crucial. For this purpose, modelling thinking skills in the teaching and learning 
process in teacher education programmes was regarded as beneficial. In order to accomplish
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this task, teacher educators, such as teachers in schools, required sufficient knowledge 
regarding teaching thinking skills. This was based on the notion that teachers’ knowledge and 
belief serve as the background to their decision-making and action in the classrooms. 
However, there seems to be a dearth o f information about teacher educators’ conception of 
thinking skills and how they engaged student teachers in thinking activities. Many studies in 
this area focused on teachers’ conception o f thinking skills and the extent to which they were 
able to develop students’ thinking. On the one hand, the frustrating results on teachers’ 
knowledge questioned teacher educators’ role in preparing teachers. On the other hand, there 
seems to be a dearth o f information about the extent to which teacher educators’ prepared 
enough to be a model o f thinking skills teaching.
A study in this area may help inform teacher educators’ pedagogical knowledge and 
understanding, and their practice in modelling thinking skills teaching. Bringing teacher 
educators’ conception of, and practice in, thinking skills teaching to light may beneficial for 
teacher educators to reflect on current practice. Lunenberg et al. (2007) reported that teacher 
educators participating in studies o f their practice in modelling constructivist teaching found 
that this research had a great impact on their awareness o f their role as a model. Similarly, 
Clark and Lampert (1986) found that for studies in teacher thinking ‘bringing their 
sedimented theories o f instruction to their own attention provides an opportunity for analysis 
and revision that is self-initiated rather than researcher-directed’ (p.30). What is more, this 
study may help others in the field to re-examine and change current practice.
Enrich the literature on thinking skills: There is limited literature on teacher educators’ 
conception o f thinking skills, which is crucial for successful practice in modelling thinking 
skills teaching. The analysis o f teacher educators’ conception o f thinking skills as well as the 
instructional approach will contribute to our understanding o f how they define thinking skills 
and the instructional approach. These will be useful in unravelling any misconception and 
confusion over thinking skills and the instructional approach from teacher educators’ 
perspective.
Organisation o f Chapters Two to Six 
This thesis is organised into six chapters. Chapter two is the literature review which consists 
o f three main parts. Part one provides a focus on the educational change. Part two provides a 
review o f literature about thinking skills and methods for thinking skills teaching. This is 
followed by a discussion o f the teacher educators’ role as a model o f thinking skills teaching 
in Part three.
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Chapter three focuses on the context in which this study is undertaken. This chapter 
highlights the hierarchy in the educational system with the bureaucratic structure and the 
position o f teacher education that is embedded in the system.
Chapter four presents the methodology that is adopted in this study. It includes the design of 
the study, the selection o f participants, instruments and procedures for data collection, ethical 
issues, data analysis, and limitations o f the study.
Chapter five presents the findings of the study. Findings are presented through two main 
parts: the knowledge and the practice. The chapter provides a description and analysis o f the 
data obtained throughout the study.
Chapter six discusses the findings of the study. The chapter provides an overview o f the 
findings and discusses the key issue o f learning and its connection to the wider learning 
culture in the system. The last sections o f the chapter present the conclusion and the 
implications for practice, policy and future research.
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CHAPTER 2
REVIEW OF THE LITERATURE
Introduction
The present study aims to explore teacher educators’ conceptions o f thinking skills and 
practices for thinking skills teaching. This is connected to the implementation o f new 
educational policy in the context o f teacher education institutions. The study sheds light on 
the discussion o f organisational factors, learning and systemic problems as fundamental 
issues that underlie the success or failure o f educational change initiatives.
The literature review will be presented in three parts. Part one focuses on the literature about 
educational change and learning. This requires a focus on two separate but interrelated fields: 
educational change theory and learning theory. The discussion highlights the connection 
between change and learning, learning that is needed in the context o f a changing 
instructional approach, and how different types o f organisational structures offer different 
types o f learning culture and different levels o f concern on systemic issues in change process.
Part two will provide a review o f literature that has sought to define and understand the 
concept o f thinking skills. This involves a critical examination o f the literature on thinking as 
it relates to teaching and learning. To some extent this entails an extensive technical analysis, 
but it is important to explain clearly those skills associated with thinking that teacher 
educators have to understand if they are to develop a well-established conception o f thinking 
skills. This is also essential to provide a frame o f reference in analysing teacher educators’ 
conception o f thinking skills. Several studies on thinking skills are discussed.
The third part o f the literature review will shift the focus to teacher educators’ role as a 
teaching model. This includes an extended discussion of the important role o f teacher 
educators as a model to student teachers. Several types o f modelling are highlighted as a 
framework that guides the analysis o f teacher educators’ practice in modelling thinking skills 
teaching.
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PARTI
Educational Change. Reform and Innovation: An Overview 
Educational change is a new subfield in educational studies with a specific focus on the 
issues related to educational improvement. According to Waks (2007), the emergence o f this 
field in the 1980s had a strong connection to the flood of educational reforms when ‘A 
Nation at Risk’ was published in the United States. Since then, educational change has been 
given much prominence within public policy across the world. Hargreaves et al. (2005) state: 
Educational change is ubiquitous. It figures large in Presidential and Prime 
Ministerial speeches. It is at or near the top o f many national policy 
agendas. Everywhere, educational change is not only a policy priority but 
also major public news, (p.vii)
In literature, the term ‘educational change’ is used interchangeably with the terms 
‘educational reform’ and ‘educational innovation’. However, the terms are not the same but 
interrelated to each other. In commenting about the relation between the term ‘change’ and 
‘innovation’ in the context o f education. Miles (1964) asserts:
Innovation is a species o f the genus ‘change’. Generally speaking, it seems 
useful to define innovation as a deliberate, novel, specific change, which is 
thought to be more efficacious in accomplishing the goals o f a system... 
willed and planned for, rather than as occurring haphazardly, (p. 14)
Educational innovation is about what features will be changed in order to continuously 
improve the quality o f education. In other words, innovation is the instrument to bring about 
change. An innovation is an idea, practice or object that is perceived as new by an individual 
or other unit o f adoption (Rogers, 2003, p. 12). An innovation is a new idea, which may be 
the result o f a recombination o f old ideas to form a new and different order, a formula or a 
unique approach which is perceived as new by the individuals involved (Zaltman, Duncan, & 
Holbek, 1973). Van de Ven (1986, p.592) adds that as long as an idea is perceived as new by 
the people involved, it is an innovation, even though it ‘may appear to others to be an 
‘imitation’ o f something that exists elsewhere’.
The term ‘reform’ implies large-scale change (Adam & Chen, 1981) which is spread over 
schools, districts and states. Reform is also known as complex educational change due to the 
wide coverage and may involve many interrelated factors for a successful implementation. 
Reform is one o f the ways o f producing change and implies a special approach to problem
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solving. Reform is a structured and conscious process o f producing change no matter its 
extent. Commonly, reform is often top-down, large scale and externally driven (Farkas,
1999). Reform is mandated from the central management and pursues compliance for 
implementation. In the context o f this study, the thinking skills policy is a standardised 
approach that is legitimated by the Ministry o f Education to be implemented in all schools 
across the country as well as in the teacher preparation programme.
The above discussion indicates that both innovation and reform deal with change. Reform is 
associated with the strategy o f change and innovation is the means o f change. Thus, 
educational change is a general term to include innovation and reform. Change is the ultimate 
aim o f innovation and reform. However, reform and innovation involve change but change 
does not necessarily involve reform and innovation.
Butler’s (2003) elements o f change, which consist o f historical, contextual and processual, 
provide a useful guide to discussing the connection between learning and organisational 
factors which are the main focus of this study. Firstly, change is historical because it 
interconnects the past, present and future time. Change implies something different from the 
past which may be forced by a problem encountered in the past or an intention to improve 
what already existed. This has a strong relation to the concept o f becoming different through 
learning. In this respect, learning is seen as the basis for moving from the past and leading to 
the future. In the ‘Loss o f Stable State’, Schon (1973) stresses the importance o f learning 
because the society and all o f its institutions are continuously experiencing the process o f 
transformation. Furthermore, Hodkinson, Biesta, and James (2008) propose the metaphor o f 
‘learning as becoming’ which emphasises the important role of learning in a change process. 
They argues that ‘a person constantly learning through becoming, and becoming through 
learning’ (p.41). The absence o f learning will force the old practices to be continuously 
dominated by individuals’ and companies’ activities (Garvin, 1993). Thus, Stata (1996) 
argues that in knowledge-intensive industries, individuals’ and organisations’ learning may 
be the only way to become sustainably competitive.
Secondly, change is ‘contextual’ has a connection to the fact that change initiative is 
surrounded by many interrelated contextual factors which may influence its success or failure 
to implement the intended change. This is in line with the notion o f  systemic change which 
concerns the interconnectedness and interrelated parts o f the education system (Banathy, 
1991; Mason, 1992; Reigeluth & Garfinkle, 1994). Change in one part requires change in
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other parts which may have the ‘potential to influence and be influenced’ by the change 
(Bawden, 2010, p.41). This issue is discussed in the next section o f this chapter.
Finally, change is ‘processual’ indicates that change involves a particular process or strategy. 
This can be connected to the management o f change or model o f change. Different change 
models have a different impact on what kind of leammg goal is achieved and how the 
contextual factor is considered. In other words, both learning and contextual elements are 
shaped by the processual element. In order to understand this connection, there is a need to 
discuss learning theory and the relation with the educational change models.
The Learning Theorv
Basically the debate about learning theory is centred around two contrasting paradigms, the 
objectivist versus the constructivist. The objectivist paradigm defines learning as the change 
in behaviour that is transferred from an external source. The constructivist paradigm involves 
the modification of both cognition and behaviour and interaction as the locus o f learning. The 
following two sections provide an overview o f the paradigms. The intention o f this brief 
review is not to judge which paradigm is superior but to give the background for developing 
understanding about the kind o f learning culture that may occur in an organisation that is 
based on a particular paradigm. Each paradigm is framed by a different world view (Bawden, 
2010) about the nature o f reality (ontology) and the nature of knowledge and thought 
(epistemology). As such, each o f the paradigms has its own learning goal and learning 
process.
Objectivism
Objectivism has its roots in the positivist school o f thought that defines reality as everything 
that can be observed through the senses and there is a reality ‘out there’ to be learned. The 
objectivist holds the position that the world is real with its structure determined by entities, 
properties and relations. The mind is an abstract machine which assimilates that reality and 
its structure. This is done by the thought process which manipulates an abstract symbol that 
represents reality. The thought process can be decomposable into building blocks or 
atomistic and fonction like a machine. The meaning that emerges from the thought process is 
determined by the structure o f reality. For objectivism, knowledge is perceived as being 
independent from humans, absolute and given.
The objectivism paradigm influences on behavioural learning theory. Behaviourist theory 
focuses on the change in observable behaviours as the goal of learning. Behaviouralism 
disregards any notion that there may be an internal thought process to man’s learning. The
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reason behind this belief is that ‘the behaviourist perspective, associated with B. F. Skinner, 
holds that the mind at work cannot be observed, tested, or understood; thus, behaviourists are 
concerned with actions (behaviour) as the sites o f knowing, teaching, and learning’ (Spillane 
et.al, 2002, p.380). The learning process is assumed to be a straightforward activity o f 
‘stimuli-response’ with the goal o f transforming the learner’s behaviour to an intended 
behaviour. The ‘stimuli’ are the external forces in the environment and the ‘responses’ are 
the behaviour that results from the stimuli (Merriam & Caffarella, 1999). Thus, learning is 
created by the external factors, not the individual learner.
The learning process is geared toward facilitating learners to learn about the real world. 
Information about the world is given to the learner and they are not encouraged to make any 
interpretation. Instead, it is the role of the teacher to think for the learners and transmit to the 
learners. This has the connection to a ‘teacher-centred’ approach rather than a ‘student- 
centred’ approach to teaching. Teachers plan the goals o f learning (the intended behaviour or 
expected response) and provide learning activities as a reinforcement or stimulus for 
achieving the goals. The stimulus is always a kind o f knowledge-transfer activity, through a 
one-way communication. Students only play passive roles as the receivers or followers, 
...with an objectivistic world view, secure in the belief that the purpose o f 
instruction is that o f transfer agent, transferring objective information to 
learners. Perhaps the greatest epistemological concern about this 
assumption is that what is transferred to the student is learned by the 
student without interpretation or reconstruction. (Jonassen, 1992, p . l l )
Learning through reinforcement from an environment and assimilation is appropriate for 
learning that is aimed at developing technical skills. Darling-Hammond (2001) refers to an 
ancient Roman tradition which emphasised ‘memorisation and recitation o f scripture by rote 
and the learning o f trades by apprenticeship’ (p.3). The primary aim o f education is to 
develop citizenship which could contribute to society in a practical way, such as for building 
roads and aqueducts. This is accomplished through transmission-based education.
Constructivism
The constructivist stance maintains that learning is ‘a process o f constructing meaning; it is 
how people make sense o f their experience’ (Merriam & Caffarella, 1999, p.260). 
Constructivism claims that reality is determined by the knower and dependent upon human 
mental activity. This view concerns an individual as the subject o f knowledge rather than the 
object o f it (Merriam, 1988). Constructivism does not preclude the existence o f an external
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reality; it merely claims that each o f us constructs our own reality through interpreting 
perceptual experiences o f the external world (Jonassen, 1992). As opposed to objectivism, 
the constructivist assumes that there is no real world and no objective reality that is free from 
human thought. Instead, the mind creates our personal world through perceiving and 
interpreting objects and events in the real world (Goodman, 1984). According to Bruner 
(1986), it was Kant through his ‘Critique o f Pure Reason’ who introduced the idea o f prior 
knowledge as an important aspect in the reasoning process. External reality is conceived 
differently by different individuals, based upon their prior knowledge or experiences. Rather 
than attempting to map the structure o f an external reality onto learners, constructivists 
recommend that we help them to construct their own meaningful and conceptually fiinctional 
representations o f the external world (Jonassen, 1991).
Two prominent viewpoints o f constructivist theories exist. They include individual or 
personal constructivism and social or socio-cultural constructivism. Each o f the groups has a 
different viewpoint about the locus o f knowledge construction. The individualist 
constructivists hold the view that knowledge is constructed in the head o f the learner as an 
internal cognitive activity (Merriam & Caffarella, 1999, p.261). Jean Piaget (1896-1980), a 
Swiss psychologist, observed learning as a progressive stage of cognitive development. 
Piaget identified four stages o f mental growth: sensorimotor (birth to about 2 years), 
preoperational (around 2 to Tyears), concrete operation (around 7 to 14 years), and formal 
operation (around 11 to 15 years) (Piaget, 1970). This growth is regarded as continually 
happening in a sequential process within a logical embedded structure. Through maturation 
and exploration of the environment, children move from one stage to the next. Piaget 
outlined several principles for building cognitive structure. These include the principle o f 
equilibrium and disequilibrium. The first is related to a repeated experience which fits easily 
to a child’s cognitive structure. The second concerns different experiences which need 
children to alter their cognitive structure to accommodate the new situations. Piaget’s work 
indicates that learning is an intrinsically personal process.
For the social constructivists, knowledge is constructed through social interaction and 
discourse (Vygotsky, 1978; Brown, Collins, & Duguid, 1989; Kuhn, 1996). Vygotsky (1896- 
1934), who became popular with the concept ‘Zone of Proximal Development’ (ZPD), was 
convinced that social interaction is important for cognition development. Similarly, situated 
cognition (Brown et al., 1989) stresses that learning occurs most effectively in context, and 
that context becomes an important part o f the knowledge base associated with that learning 
(Jonassen, 1992). The social perspective shifts the focus o f learning from ‘merely acquiring
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stuff to leammg as a changing relationship o f participation in the world’ (Wenger, 2006, p.4). 
The primary key of learning is the interaction that could be built through collaboration, 
dialogue and conversation (Brown & Duguid, 1991).
The individual and social perspectives create the debate o f two contrasting metaphors: 
learning as acquisition and learning as participation. However, the succèssfol theory o f 
learning needs a more holistic approach which integrates the dualism between individual and 
social views of learning. The integration o f partiality could be achieved through the cultural 
approach to learning which integrates the individual learner with the learning culture 
(Hodkinson, Biesta, & James, 2008). The learning culture is the ‘social practice through 
which people learn’ (p.37). Drawing on the works o f Dewey (1957) and Bourdieu (1985), 
Hodkinson et al. (2008) stress the notion o f the learner as a social individual and the social is 
not outside the individual but exists in and through interaction, participation and 
communication. This is in line with most socio-cultural learning theory such as the 
Communities o f Practice (CoP) by Wenger (1998; 2010):
It is a perspective that locates learning, not in the head or outside it, but in 
the relationship between the person and the world, in which a human 
being is a social person in a social world, (p. 197)
Both o f the learning theories have profound influences on educational change models. The 
influences can be discussed in the context o f a centralised versus a decentralised system. The 
former is associated with objectivism (objectivist change approach) and the latter is suited to 
constmctivism (constmctivist change approach). The gap in the implementation o f change 
could occur when the learning goal that needs a constmctivist change approach is 
implemented by employing an objectivist change approach.
Centralised Education Svstem 
A centralised system means the authority for decision-making is taken by the central or top 
management and the implementation is given to the lower levels in an organisation. The 
centralised system is a traditional organisation model which dominated organisation 
management from the early 20*^  century. The influence of the behaviourist learning theory on 
the traditional model for implementing change is clearly evident through the following 
characteristics: (a) knowledge transfer from the top to the low level. The intended adopter 
who needs to learn is the passive receiver o f information in the form o f pre-identified 
knowledge or blueprints; and (b) the atomist or reductionist approach through specialisation 
o f tasks.
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The knowledge transfer and passive receiver: According to Bennis, Benne, and Chin (1969), 
this is a ‘Power-Coercive Strategy’ which typically involves the use o f legal or 
administrative power to instruct the lower level to implement change via legislations, 
directives, plans and blueprints. In other words, knowledge is external to the implementer. 
McGill et al. (1993) refer to this traditional model as the knowing organisation which is 
based on the belief that there was only one best way to do things and the best way is either 
known or knowable. The main characteristic is standardised policies, procedures, rules, and 
regulations, and they do things ‘by the book’ (McGill et a l, 1993, p.69). The relationship 
between the policy-makers and policy-implementers is described in the form of a 
hierarchical, one-way, top-down strategy, that is centrally controlled (Weber, 1949; Dunsire, 
1979; McNeil, 1986). According to Schon (1971), this relationship could be classified under 
the ‘Centre-Periphery’ model. The model rests on three basic assumptions:
l.The innovation to be diffused exists, folly realised in its essentials, prior 
to its diffusion; 2. Diffosion is the movement o f an innovation from the 
centre out to its ultimate users; 3. Directed diffusion is a centrally 
managed process o f dissemination, training and provision o f resources and 
incentives. (p.81)
This model uses top-down strategies where the centre is seen as the ownership o f  the 
innovation which is to be diffused across the target system. Many change initiatives have 
revolved around the variants o f the centre-periphery relationship. For example, in Everett 
Rogers’ classical diffosion model he focused on the centre-periphery model o f diffosion.
...an innovation originates from some expert source (often an R&D 
organisation). This source then diffuses the innovation as a uniform 
package to potential adopters who accept or reject the innovation. The role 
of the adopters o f the innovation is that o f passive accepter. (Rogers, 1983, 
p.333)
This model is similar to the Research, Development and Diffosion (RD&D) model 
(Havelock, 1971). As the name implies, the Research, Development and Diffosion (RD&D) 
model involves a sequential process o f knowledge translation from research to development 
to diffosion and to the intended adopters. The research activity includes the development o f 
innovation which is based on scientific knowledge and rigorous testing o f prototypes. This is 
followed by the distribution and installation o f the innovation to the target system. The 
innovators attempt to develop a potential solution to the problem that is assumed to be 
experienced by the receiver. In other words, the origin o f the problem is based on the
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assumption o f the receiver’s need that is made by the innovators. The receiver plays a passive 
role because the process is dominated by the researchers, the developers and the 
disseminators.
In this process most o f the adaptation and translation problems o f the user 
are anticipated and adjusted for. The final outcome is therefore ‘user- 
proof, guaranteed to work for the most fiimbling and incompetent 
receiver. (Havelock, 1971, p.314)
The main concern is the modification o f behaviour. The centralised system assumes that the 
policy that was decided at the upper level with accompanying administrative direction will be 
implemented at the lower level (Darling-Hammond & Wise, 1981). The practitioners at the 
lower levels are simply given the pre-identified knowledge and they need to assimilate it in 
order to change their behaviour.
The atomist or reductionist: In the centralised system, the innovation from the policy-makers 
flows to the implementers through a bureaucratic structure of the organisations. Weber 
(1947) wrote extensively about the emergence o f bureaucracies within systems o f 
governance. Weber defined bureaucracy as a structure o f administration that has been put in 
place by a rational and legal authority, and based on a task specialisation. Rogers (2003), for 
example, identifies three groups o f human participants according to their roles. The first is 
the change agency which is responsible for developing a policy. The second is the client 
system which implements the policy and those that might be affected by the policy. Finally, 
the change agent’s roles are ‘to facilitate the flow o f innovations from a change agency to an 
audience o f clients’ (p.368). Like Rogers, Fullan and Stiegelbauer (1991) in their book o f 
‘The New Meaning o f Educational Change’ illustrate the specialisation o f tasks in 
implementing educational change. Through the discussion of the stakeholders’ role, it can be 
identified that there are three different roles that are similar to those of Rogers: as a developer 
o f innovation, as an implementer o f innovation, and as a facilitator o f the change process.
Decentralised Education Svstem 
The main feature of a decentralised system is the shifting o f decision-making power and 
authority from the top to the bottom level (Hanson, 1998). The influence o f the socio-cultural 
learning theory is evident from the concept o f active participation and interaction among 
members in the management o f change. McGill et al. (1993) call it ‘learning organisation’ 
thanks to the belief that a participative work environment which provides flexibility is 
required for successfully operating in a fast-changing environment. A socio-cultural 
perspective on policy implementation and change as learning processes foreground the
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fondamental importance o f the locally and contextually negotiated dimension o f knowledge, 
work and innovation (Brown & Duguid, 1991; Wenger, 1998). The main concern is the 
engagement of local knowledge as a critical resource for new educational policies to be 
effectively adapted for local implementation (Lave & Wenger, 1991). This gives the primary 
focus on individuals’ participation and interrelationship in social practices over time and 
across settings. This notion has its roots in anthropology and social learning theory attempts 
to develop accounts o f the social human nature which is characterised by interrelationship 
(Bourdieu, 1977; Giddens, 1984).
Bennis et al. (1969) refer to the focus on interrelationships and interaction as a strategy for 
implementing change as a ‘normative re-educative strategy’ which involves the activation of 
forces within the client system and the willingness o f practitioners to discard their existing 
normative orientations that underpin their current practices and develop commitments to new 
ones. This is based on the concept of active involvement o f all members o f the system in 
planning, implementing and monitoring implementation. The decision-making power is 
shared among the members o f the system. Schon (1971) refers to this strategy of change as 
the ‘shifting Centre’ model which reduces the appearance o f a top-down strategy and 
increases the practitioners’ autonomy in the change process. Rogers realises that the 
decentralised diffosion systems is characterised by a horizontal diffosion between peers 
rather than vertical diffosion through top-down relationships. He explains.
During the late 1970s I gradually became aware o f diffosion systems that 
did not operate at all like the relatively centralised diffosion systems that I 
had described in my previous books. Instead o f coming out o f formal 
R&D systems, innovation often bubbled up from the operational levels o f 
a system, with the inventing done by certain users... Gradually, I began to 
realise that the centralised diffosion model was not the only wheel in 
town. (Rogers, 1983, p.334)
Similarly, the Problem-Solving model (P-S) (Havelock, 1971) focuses on a client-centred 
approach. The decision-making process is given to the practitioners. The model assumes that 
innovation is part o f the problem-solving process which revolves around the client system. 
The receiver (an individual or group) initiates the process o f change by 
identifying an area o f concern or sensing a need for change. Once the 
problem area is identified, the receiver undertakes to alter the situation 
either through his own efforts, or by recruiting suitable outside assistance.
Whereas the receiver in the S-I and R, D and D models is passive, the
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receiver in the P-S model is actively involved in finding an innovation to 
solve his own problem. Specifically what the new input will be is 
determined largely by the receiver himself... (MacDonald & Walker, 1976, 
p.lO)
In this model the practitioners have the responsibility for managing change. The assumption 
is they have the ability to identify and diagnose their needs. Based on the needs they search 
for and decide on a solution, plan implementation strategies and institutionalise the solution 
through horizontal diffusion. The decentralised system emphasises the interaction or 
communication among the members rather than one-way communication. According to 
House (1974), the interaction increases the ‘personal contact’ which is crucial for the spread 
o f information in the system. He states that.
Most innovation is dependent on face-to-face personal contacts and that 
these contacts condition the occurrence and frequency o f innovation... As 
the flow o f blood is essential to human life, so direct personal contact is 
essential to the propagation o f innovation... who knows whom and who 
talks to whom are powerful indicators o f where and when an innovation is 
accepted, or if it is accepted at all. (House, 1974, pp.3 & 6)
As discussed above, a decentralised education system provides the floor for the active 
participation o f practitioners in the implementation o f educational policy. Ideally, this 
provides the opportunity for interaction which is crucial for learning new teaching practice. 
This is in contrast with a centrahsed education system where the practitioners are treated as 
passive receivers o f knowledge that has come from above (Fullan, 1990).
Centralised Svstem versus Decentralised Svstem 
Based on the previous section, the two education change models are different in many 
aspects. This is summarised in Table 2. The centralised system is directed toward the change 
in behaviour through the transfer o f knowledge from the policy-maker at the top level to the 
educator at the lower level. In this regard, educators play passive roles as receivers o f 
mandates from the top. This change model is best for achieving technical change where 
changes in cognition as well as other contextual factors are not required. In contrast, the 
decentralised system emphasises the active participation o f educators in the decision-making 
process. This is appropriate to accomplish an adaptive change which requires change in both 
cognition and behaviour as well as various interrelated systemic factors that may support or 
impede change.
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Table 2.1: Centralised versus decentralised education system.
Characteristics objectivist constmctivist
origin centralised origin decentralised
the leammg product (what 
is leammg?)
change in 
behaviour 
without change 
in cognition
change in 
behaviour is a 
matter of 
compliance
change both in 
cognition and 
behaviour
acquisition of 
knowledge know- 
what and practical 
know-how
the leammg process (how 
does leammg occur?)
knowledge 
transfer from 
extemal sources
top-down from 
experts to local 
users
constmcted in 
mind and 
through 
interaction
peer difhision 
through horizontal 
network
approach of learning reductionist
/atomise
specialisation in 
tasks
collaboration systemic
role of leamer passive leamer passive receiver active
involvement
active implementer
sources of knowledge extemal to 
leamer
extemal 
decision by 
national
government and 
subject matter 
experts
intemal to 
leamer
decision-making 
power is shared by 
the members in the 
system
connection to change 
efforts
Separation of 
mind and body
separation 
theory and 
practice
integration of 
mind and body
integration theory and 
practice
The specific implication o f the centralised and decentralised systems on learning and 
systemic change could be discussed in terms o f ‘central control versus sharing practice’ and 
‘isolation versus systemic’.
Central control versus sharing practice: As discussed in Chapter one, learning in the context 
o f this study is defined based on the constructivist paradigm. This is consistent with the 
learning that is needed for the change in the instructional approach which requires the 
development o f new knowledge and alteration o f belief through interaction as the locus o f 
learning. In this respect the sharing practice in the decentralised system is more conducive to 
this kind o f learning goal than central control in the centralised system.
The passive role o f educators as the implementers o f decisions by the top management will 
not provide them with the opportunity to understand why and what to change. Instead, there 
is the tendency o f the blueprint that was transferred from the central to be interpreted 
differently by teachers or educators. Darling-Hammond (1990) notes that,
.. .most teachers were unsure o f what the policy really consisted of, and 
what that meant for their teaching. They could not fully engage its 
implications intellectually, for they had too little information to do so and 
too little opportunity to discuss their ideas with others... They are not 
expected to interpret the policy by constructing meaning for themselves, 
but only to implement the simplified version o f it that reaches them.
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There are several recent studies that discuss how top-down comprehension can lead to 
differences in interpretation o f the same messages and experiences. Hang’s (1999) study on 
the implementation o f standard-based mathematics reform in four Colorado schools found 
‘great variability’ in local educators’ understanding o f the policy (p.256). Hill (2001) 
revealed that teachers understood the state’s mathematics policy in very different ways from 
what the state intended. The teachers assumed that their current practices were sufficient to 
fiilfil the fundamental change in mathematics education. Spillane and Zeuli (1999) revealed a 
similar pattern where teachers felt familiar with the state o f mathematics standards and 
believed they were implementing the standards. The teachers saw the standards through the 
lens o f their current practice and the understanding they developed was different from the 
fundamental change that was pressed by the policy-makers. Another study by Beck,
Czemiak, and Lumpe (2000) which involved science teachers also revealed a similar pattern 
where teachers incorporate reform ideas into their existing beliefs and understanding which 
create the gap between the intended change and the actual change.
In commenting on the problems o f misunderstanding or misinterpretation o f the policy 
message, Spillane et al. (2002) argue that the top-down policy implementation often causes 
inconsistencies because o f the failure to take account o f the complexity o f human sense- 
making. Sense-making emphasises the active attempts to bring one’s past organisation o f 
knowledge and beliefs to bear in the construction o f meaning from present stimuli. They 
argued that this is ‘an active process, not a passive encoding of information’ (p.394) which 
requires social interaction for sense-making. This is based on the socio-cultural perspective 
o f learning which values interaction and individuals as social learners. The active 
involvement o f the implementing agents in the change process will give them the opportunity 
to share vision regarding change. Vision is a fixture orientation that guides the direction o f an 
organisation activity as well as the means o f accomplishing it. According to Nanus (1992), 
vision provides a signpost pointing the way for all who need to understand what the 
organisation is and where it intends to go. However, ‘a vision is little more than an empty 
dream until it is widely shared and accepted’ (Nanus, 1992, p. 134). The processes of 
developing a new vision and sharing that vision are core elements for enhancing learning 
(Bennis & Nanus, 1985; Senge, 1990).
When there is a genuine vision (as opposed to the all-too-familiar ‘vision 
statement’), people excel and learn, not because they are told to, but 
because they want to .. .not a ‘cookbook’ but a set o f principles and 
guiding practices. (Senge, 1990, p.9)
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The active engagement in the formulation of vision from the beginning o f the change process 
will expose the members to the problem under scrutiny and the rationale behind the need to 
change. According to Schein (1992), people are willing to unlearn old practices and replace 
with new ones when they ‘recognise a problem and are motivated to leam’ (p.5). The vision 
that was formulated by the policy-maker may not expose practitioners to the problem as well 
as the rationale that underlies it. This can contribute to what Schein (1992) refers to as 
‘Anxiety 1’ as opposed to ‘Anxiety 2 ’. Anxiety 1 is related to a situation where people are 
anxious to leam because they fail to get the ‘cognitive insight’ which gives them ‘a sense o f a 
new level o f understanding and a new direction’ (p.3). In contrast. Anxiety 2 is anxiety not 
to leam because a problem makes them put them in a chaotic situation and has a significant 
effect on them. This requires a problem under scmtiny to be clear to the learners. Based on 
Kurt Lewin’s idea o f ‘unfrozen’, Schein (1992) suggests that leaming could be a motive 
when there is a confirmation that ‘current ways o f doing things are no longer working’ 
(Schein, p.9).
Schein’s account seems to be in line with the cognitive dissonance theory as a way of 
supporting belief change in teachers (Raths, 2001). The theory values the active involvement 
o f teachers where dissonance o f belief detects and forces the change in beliefs. Dissonance 
occurs when learners have the feeling o f discomfort that results from holding two conflicting 
beliefs. In order to eliminate the dissonance belief, the theory suggests (a) reducing the 
importance o f the dissonance; (b) adding more consonant belief that outweigh the dissonant 
beliefs; or (c) changing the dissonant beliefs so that they are no longer inconsistent. The 
implication o f the theory to change educators’ beliefs about teaching and leaming would be 
that through active involvement in the change process a dissonance can be created against 
educators’ existing beliefs about teaching and leaming. This theory is consistent with the 
conceptual change theory which is generally defined as learning for changing an existing 
conception such as a belief, idea, or way o f thinking (Davis, 2001). The theory stresses the 
importance o f leamers’ active role where they reveal their preconception, discussing and 
evaluating the preconception, creating the conceptual conflict, and finally encouraging 
conceptual restmeturing. Specifically, in the context o f implementing educational change, the 
C-R-E-A-T-E-R model o f change by Havelock and Zlotolow (1995) proposes that the first 
stage o f the change process is ‘care’ which concems the ‘unfreeze-mo ve-refreeze ’ concept o f 
Kurt Lewin. This stage is strengthened by the ‘Examine’ stage which involves the 
examination o f the need to change: ‘articulate that need: to describe the type o f pain, to 
pinpoint its location, and to recall its origin’ (1995, p.79). This process requires the active 
participation and interaction of the intended adopters in the change process. Furthermore,
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there is the possibility o f vision that the top management decides not to reach the teachers in 
schools due to a long and exhaustive chain o f command through the hierarchy structure of 
management in a centralised education system. In addition, the public education structure has 
the characteristic of being loose-coupled (Weick, 1976). The public education system is 
described as consisting o f insular organisation subunits: local authorities, districts, schools 
and classrooms. These subunits are not always responsible for the decisions o f other levels o f 
the system. This is part o f the reason why vision or policy rarely comes alive within an 
organisation in a centralised system. Murphy (1988), who connected the studies o f policy 
implementation to the coneept o f shared vision, claims that ‘it is rare to see a clearly defined 
vision articulated by a leader at the top hierarchy and then installed by followers’. In his 
study about ‘educational change from the perspective o f decision-makers’, Tedesco (1997) 
arrives at the conclusion that
Incorporating public information as a component of management raises 
problems that have not yet been resolved. Deciding what information 
should be made available to each o f the actors -  ofilcials, teachers, 
parents, etc. -  when it is appropriate to disseminate the information and 
how to do so in order to ensure it reaches to whom it is addressed.. .(p.8).
Isolation versus svstemic: Besides leaming, change is influenced by many interrelated 
factors. The idea o f ‘one fits all’ in a centralised system overlooks the fact that social 
learning environments differ from one another. The policy-makers at the top level may not 
understand that professional knowledge when applied in reality creates something that might 
not fit into the context. Thus, Schon (1983, p.42) argues that this situation creates the 
dilemma between the ‘rigor and relevance’ o f professional knowledge. Therefore, the 
involvement o f practitioners in the decision-making process is important because they have 
much experience and are close to the local context where the change is implemented. In this 
regard, they have a better understanding o f various systemic factors that may enhance or 
impede change.
The systemic perspective o f change is based on the notion that every organisation or system 
consists o f many parts and that successful change depends on the contribution o f all the parts. 
Weber (1979) defines a system as ‘a set or arrangement o f things so related or connected as 
to form a unity or organic whole (p. 1853). It is further explained by Laszlo and Laszlo (1997) 
that a system consists o f subsystems each o f which can be identified and examined 
separately. The function o f subsystems is dependent on each other and the interaction 
between the subsystems results in the ‘emergence o f properties which are different from the
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mere additive effects o f those parts and unique to that particular system’ (Bawden, 2010, 
p.41). It is important to see the operation o f the whole rather than focus on certain 
components because the change in one component has the potential to influence others 
(Ackoff, 1981). Thus, the operation of the whole is more effective than the sum of its parts 
(Salisbury, 1996, p.9).
In the context o f education, for example, it emphasises the interrelationships and 
interdependencies among the parts o f the educational system for reaching the intended 
change. Perhaps crisper articulation by Sashkin and Egermeier (1992) is helpful in 
understanding the system approach for successful change. In their analysis o f  the history of 
educational change in the school context, they identified four main approaches. The first was 
‘fix the parts’ which focused on inserting certain innovations into the school system such as a 
new view o f learning and the curriculum to replace the old practice. The second approach 
was ‘fix the people’ which emphasises the professional development o f teachers as an 
attempt to support the teachers’ needs in terms of knowledge and skills that will alter their 
old belief and practice into the intended change. The third gives consideration on a wider 
scope, namely ‘fix the school’. Concern is given to the wider aspects such as the needs o f 
schools in terms o f their culture and context that will support the change process. After 
analysing the advantages and disadvantages o f each o f the approaches, they concluded that 
the concern over the separate unit o f change within the complex education system will not 
support successful change. Therefore, they proposed a fourth approach, namely ‘fix the 
system’, as being more convincing toward change. They concluded that the core coneem is 
more about holistie efforts rather than works on a particular part because changing one part 
o f the system influence other parts.
In the book ‘Systems Design of Education’, Bela Banathy (1991) highlights that the failure 
o f educational reform efforts results from the failure o f policy-maker to take into 
consideration on the effect o f change into many interrelated components the educational eco­
system. Banathy (1992) points out two stages required to develop a systems view. The first 
stage is to construct general system principles that are common to all systems. The second 
stage is the integration and application o f those principles in our view o f systems. Banathy 
believed the complexity o f a system can only be understood by looking at the system from 
different vantage points and describes three lenses that can be used to view a system. The 
first lens concems the relationship between the system and its environment. The second lens 
focuses on the stmcture o f the system and its function, or purpose. The third lens permits us 
to see the system’s behaviour over time. In looking at the benefit o f these three lenses in
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viewing the educational system, Banathy states that ‘only if  we consider these three 
descriptions jointly, as if overlaid upon each other, do the lenses help us to provide a 
comprehensive image and reveal the real stoiy o f an educational organisation as a system’ 
(Banathy, 1992, pg. 23, p. 2). The staff at the Southwest Educational Development 
Laboratory (SEDL) proposed an SEDL systemic change model which emphasised three 
major parts o f education systems that required attention for reform: the components, levels 
and competencies (Stiegelbauer et al., 2004). The component part includes standard, 
curriculum and instruction, assessment, policy and governance, professional staffing, 
resource, family and community. The model concems working across the components. For 
example, the standard determined what content should be taught and how it is to be taught. 
The assessment measures the achievement o f the standard. Furthermore, the professional 
staffing must be aligned with curriculum and instmction so that the staff are ready enough to 
teach the content and the recommended approach. The resources must support the 
aforementioned components to work effectively. Finally, the extemal support service which 
influenced the system must be involved in the change initiatives. It is clear that every 
component is inextricably linked where change in one part influences the others. Therefore, it 
is important to give attention to all the components in planning and implementing new 
practice. In order to support the above components to work well, there is a need to give 
serious attention to the role o f ‘levels’ in implementing change. The levels include the state, 
district, school and classroom. This implies a top-down strategy when the state plays an 
important role in creating policy and the district is given the responsibility to implement it. 
The districts set goals and instmct the schools to fulfill them. The schools then provide the 
stmcture and facilities that are directed to achieve the goals. Finally, at the classroom level, 
teaching and leaming activities occur. However, there is limited information about the extent 
to which this model works as intended. As Hall and Hord (2006) note, this SEDL model 
should be categorised as a hypothetical model whieh needs more research and revision.
One of the examples that indicated how a systemic approach encountered problems in the 
context o f mandated change can be drawn from the Monterrey Institute o f Technology in the 
United Stated (ITESM) which attempted to employ the systemic approach in their effort to 
change the teaching and learning strategies across 33 campuses o f higher education 
institutions in Mexico (Gonzalez, Resta, & De Hoyos, 2005). Through the top-down 
mandated strategy, various intensive professional developments were provided to encourage 
faculties to change their teaching approach to being more constmctivist and technology 
based. It was found that the top-down strategy o f change encountered problems in the 
alignment o f goals between academic and administrative areas where both had different goals
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and understanding o f the required change. There were also problems related to time 
limitation, lack o f infrastructure and lack of advisory support. This had been connected to the 
problem o f upper-level decisions that exclude the bottom-up efforts.
Based on the foregoing diseussion, it can be concluded that the behaviourist leaming theory 
is directed toward the change o f behaviour through a linear transfer from extemal source. 
Thus, an educational change model (centralised system) that is framed by this leaming theory 
is best to achieve technical change through the top-down strategy from the central to the 
bottom level. In contrast, the socio-cultural learning theory concerned the change o f both 
cognition and behaviour through interaction as the medium o f leaming. Therefore, the 
educational change model that associated with this leaming paradigm is best to accomplish 
adaptive change which requires change in cognition and behaviour as well as many 
interrelated contextual factors.
The failure to match an appropriate change model with appropriate change goals will create 
tension between the existing leaming culture and the intended leaming culture. The main 
point that can be leamed from the discussion is that considering the wider organisation 
stmcture, that framing change is the key to understanding the fundamental issue o f the 
educational change process. Thus, this study assumed that any educational change initiative 
had to be understood in terms o f the larger social stmctures within which it is embedded, 
including the social hierarchies to which it is related. However, this issue has been rarely 
discussed in the educational change literature. A reeent review o f existing educational policy 
studies by Levinson, Sutton and Winstead (2009) identifies that most studies focus on the 
following issues: how local actors and dynamics shaped poliey outcomes; multiple stages 
and levels at which policy would be implemented, and had come to use; unanticipated 
impacts and unintended consequences o f policy; and policy intermediaries and their 
institutional logics. The issue o f organisational factors and it relation to leaming and 
systemic change is remained unexplored. Furthermore, there is substantial body of literature 
that aimed at explaining the processes involved in educational change. In the process, the 
questions o f ‘what to change’, ‘how to change’ and ‘who implement change’ have been the 
subject of interest in many efforts to understand about educational change. In ‘A Survey o f 
Educational Change Models’, Ellsworth (2001) provides a comprehensive review on 
educational change literatures. Ellsworth identifies that the existing educational change 
literature have been mainly focused on seven different components: innovation, 
environment, change agent, intended adopter, change process, resistance and system. He 
found that each of the components was isolated from each other. In this regards, Ellsworth
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attempts to link the components into ‘a comprehensive, systemic strategy for change process 
as a whole’ (p.25) by using the general communication models as a template. He presents 
the connection between the components as follow:
a change agent who wishes to communicate an innovation to an intended 
adopter. This is accomplished using a change process that establishes the 
channel through the change environment. However, this environment also 
contains resistance that can be disrupt the change process or distort how 
the innovation appears to the intended adopter, (p.26)
The connection indicates that the educational change initiatives have been mainly dominated 
by a centralised system model which characterised by the separation between policy-makers 
(change agent) and implementer (intended adopter). None of the components that identified 
by Ellsworth highlight organisational factors and it relation to the issue o f leaming and 
systemic change.
PART II 
Thinking Skills
The Curriculum Development Centre o f the Malaysian Ministry o f Education (MOE) 
documented a module for thinking skills in 2002. As can be seen in Figure 2.1, the model o f 
thinking skills shows that creative thinking and critical thinking were placed at the top. Both 
creative and critical thinking consist o f several micro-thinking skills. Creative and critical 
thinking are used in thinking strategy (problem solving, decision-making and 
conceptualising). Reasoning skills are lubricants of the thinking proeess and thus located in 
the centre o f the model. The components and the interrelation between the components are 
consistent with many attempts to explain thinking skills.
Furthermore, educational policy has been developed to prescribe the pedagogic model 
(infosion approach) by which this is to be achieved (Curriculum Development Centre, 1993). 
The infosion approach prescribed by the Curriculum Development Centre requires the 
teaching o f these skills to be achieved through the integration of skills teaching across the 
curriculum. This approach is derived from earlier work by Swartz and Parks (1994). An 
infosion approach to thinking skills teaching which is popularly known as the Boston Model 
in Malaysia blends two contrasting instmctional approaches: (i) direct instmction on thinking 
skills in non-curricular contexts, and (ii) indirect approaches which promote thinking skills in 
content lessons (ibid.).
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Reasoning skills 
(as a lubricant of thinking 
processes)
THINKING
SKILLS
THINKING STRATEGY
• Conceptualising
• Problem solving
• Decision-making
Creative Thinking 
-generating 
-interrelating 
-inferring 
-predicting 
-synthesising 
-mental illustration 
-analogy 
-creating
Critical Thinking 
-classifying 
-contrasting 
-comparing 
-collecting 
-sequencing 
-patterning 
-analysing 
-detecting bias 
-evaluating 
-drawing conclusions
Figure 2.1: Thinking Skills Model (Curriculum Development Centre, 2002, p.4)
This section provides an elaborated discussion o f the thinking skills policy by exploring the 
literature on thinking skills with a focus on the question o f what should be taught about 
thinking skills and how it should be taught. This includes a discussion o f the definition, 
interpretation and meaning o f thinking skills and their components. The discussion highlights 
several tendencies toward misconception and confusion about the concepts associated with 
thinking skills for those who did not have a well-developed understanding o f the field. Davis 
and Sumara (1997), for example, argue that the highly technical and esoteric concept o f 
thinking tended to make the practitioners to depend on conventional and experiential 
perceptions o f thinking and learning. Thinking is so broad and abstract that it resists easy 
understanding or explanation. However, the elusiveness and subjectivity o f thinking do not 
necessarily render it inaccessible. For many, this calls for a frame o f reference on the 
conception o f thinking which involves the establishment o f a clear, relevant explanation that 
is accessible enough to understand.
Defining Thinking Skills 
There is no unified and agreed-upon definition o f thinking skills. As Cotton (1991) stated, 
‘those who take an interest in this field o f study soon realise that they cannot go tossing 
around these terms in a casual manner, since there are no universal agreements as to their 
meanings’ (p.2). Similarly, Cuban (1984) asserts that ‘Defining thinking skills, reasoning, 
critical thought and problem solving is troublesome for both social scientists and 
practitioners. Troublesome is a polite word: the area is a conceptual swamp’ (p.676).
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Nevertheless, a number o f experts in the field have attempted to clarify this and provide 
practitioners with a functional understanding o f the term. Based on those efforts this study 
suggests thinking skills involve the utilization o f thinking strategy that is accompanied by 
creative and critical thinking to produce higher order thinking (HOT). This understanding is 
based on the combination o f both philosophy and psychology which make a valuable 
contribution to thinking and education. This holistic notion about thinking skills should help 
the educator to transcend the split between the science (psychology) and the humanities 
(philosophy). The term ‘thinking skills’ is grounded in the field o f psychology which has 
been concerned with the thinking processes that can help people make sense out o f their 
experience by constructing meaning and imposing structure. The focus is given to ‘how to 
think’ which is associated with procedural knowledge (Griffiths, 1987; Smith, 2002), what 
Ryle (1963) referred to as ‘knowing how’. Johnson (2000) and Perkins (1986), for example, 
argue that thinking skills involve sub-task strategies that guide thinking. Problem solving, for 
example, is a cognitive process which comprises several sub-tasks such as problem 
definition, selection, evaluation, implementation and reflection. Perkins (1987) describes 
these strategies as the ‘thinking frame’, and he uses the following metaphor to explain the 
importance o f the acquisition o f thinking:
As any photographer knows, the frame o f the viewfinder organises the 
image within it, creating a visual statement where, without the frame, one 
might see only clutter. And as any builder knows, the frame o f the 
building supports its totality. Both metaphors highlight a crucial feature of 
thinking frames: they support and organise thought but they do not do 
thinking. They are guides not recipes, (p.47)
The view o f thinking skills as involving a strategy which some have referred to as a cognitive 
operation (Beyer, 1987) or thinking process (Marzano et al., 1988) does not satisfy the 
general meaning o f the term ‘skill’ which is ‘to do well, to perform competently certain 
tasks’ (Smith, 2002, p.661). According to Smith, the term ‘skill’ involves two important 
distinct connotations, the mere ability versus the special ability. The former implies acquired 
ability and the latter implies highly competent performance. When applied to the concept o f 
thinking skills it involves a special capacity, which extends beyond the mere ability to think. 
The concepts o f mere ability versus special ability are similar to the concepts o f reproductive 
thinking versus productive thinking (Maier, 1933, 1937) and routine application versus 
challenging application (Newman, 1990) which were used to explain the difference between 
low order thinking (LOT) and HOT. Mere ability is similar to LOT which is associated with 
reproduction or repetition o f leamed behaviour (Maier, 1933, 1937) or routine application o f
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previously acquired information (Newman, 1990). Meanwhile the special ability is in line 
with HOT which is associated with productive thinking and challenges applications that are 
made up from two or more isolated experiences (Maier, 1933) and challenges students to 
manipulate information (Newman, 1990). The understanding of thinking skills as ‘knowing 
how’ or a strategy that guides thinking does not guarantee the product o f thinking leading to 
HOT. The strategies might be applied only for the routine solution o f problems or mere 
ability. In order to achieve HOT the application of creative and critical thinking is required. 
This is due to the fact that thinking is not merely a description o f how we think but the 
concern is how to think well (Bailin, 1998). This is based on philosophers’ views that 
concern the quality o f thinking. Resnick (1987) notes that ‘Philosophers promote an 
approach designed to discipline thinking and to guard against the propensities o f humans to 
accept fallacious arguments and draw inappropriate conclusions’ (p.30). Thinking skills are 
not just about description of cognitive processes but involve judgment (Wegerif, 2007).
The foregoing discussion indicates that terms like problem solving, decision-making, critical 
thinking, creative thinking and HOT are interrelated with each other. Problem solving and 
decision-making are associated with thinking strategy, creative and critical thinking determine 
the quality o f thinking, and HOT results from the utilization of creative and critical thinking in 
problem solving or decision-making processes. All the terms are key features o f the term 
thinking skills. Therefore, it is more beneficial to examine the various components o f thinking 
skills rather than trying to develop a precise definition. As Resnick (1987) noted.
Thinking skills resist the precise forms o f definition we have come to 
associate with the setting of specified objectives for schooling.
Nevertheless, it is relatively easy to list some key features o f higher-order 
thinking. When we do this, we become aware that, although we cannot 
define it exactly, we can recognise higher-order thinking when it occurs.
(p.37)
Components o f Thinking Skills 
A number of researchers provide lists, taxonomies and descriptions about the components of 
thinking skills that they believe should be the subject o f instruction (see Sternberg, 1987; 
Ennis, 1987; Nickerson et al., 1985; Beyer, 1987; Quellmalz, 1987; Marzano et al., 1988; 
McGuinness, 1998). Obviously, there are three main components o f thinking skills that can 
be identified in the literature: micro-thinking skills, macro-thinking skills and thinking 
quality. The first and the second are differentiated in terms o f their complexity.
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Micro-thinking skills
This is used to refer to thinking skills that are less complex than overarching problem-solving 
and decision-making strategies (Beyer, 1987; Marzano et a l, 1988). As Beyer (1987) notes, 
‘Each micro-thinking (core skill) operation consists o f only a limited number o f steps, 
procedures, and rules. These skills are relatively simple and straightforward’ (Beyer, 1987, 
p.31). Beyer referred to the cognitive domain o f Bloom’s Taxonomy as the best and most 
clearly defined list o f micro-thinking skills. The taxonomy consists o f six ascending levels o f 
thinking (knowledge, comprehension, application, analysis, synthesis and evaluation). Each 
skill or level is sequential and moves from concrete to abstract. Beyer claimed that 
differentiating between basic skills and complex skills is important for explaining the 
interrelationship between the two. The basic skills are components o f more complex 
strategies such as problem solving and decision-making.
In her three-stage model o f cognition, Presseisen (1986) uses the term ‘essential skills’ to 
explain a range o f basic thinking skills. The essential skills include qualifications, 
clarifications, relationships, transformations and causation. Similar to Beyer, Presseisen 
treats the essential skills as prerequisite tools for more complex strategies in problem solving 
and decision-making. Marzano et al. (1988) identify 21 ‘core thinking skills’. Core thinking 
skills, when employed in certain arrays, will lead to the formation and use o f more complex 
thinking skills such as problem solving and decision-making.
Macro-thinking skills
Macro-thinking skills are sometimes explained as thinking processes, are broader, greater in 
depth and breadth, and more complex. They may include a range o f core skills, and evolve 
and adapt with other complex strategies. These include two common thinking terms in the 
literature: problem solving and decision-making.
Problem solving: Problem solving and decision-making are often described as thinking 
processes or thinking strategies (Beyer, 1987; Quellmalz, 1987; Marzano et a l, 1988). 
According to Beyer (1987), there are four important features that distinguish thinking 
strategies from other kinds of thinking. First, these strategies are major functions o f 
purposeful thinking. Second, each strategy consists o f a number o f steps, and each step itself 
consists o f even more refined and precise steps. Third, individuals proceed through these 
strategies in routine sequences (although this is sometimes different among different 
individuals). In some cases the various steps are repeated, where the process is recursive until 
the final product is obtained. Finally, each o f these strategies and its steps are utilised in
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varying combinations to comprise the basic repertoire of thinking skills (Beyer, 1987; 
Marzano et al., 1988).
Problem solving, as it is largely described in the psychological hterature, refers to certain 
mental operations or processes that are needed to reach a specific goal (see Skinner, 1953; 
Polya, 1957; Newell & Simon, 1972; Anderson, 1980). As Skinner (1953) puts it, ‘We are 
concerned here with the process of finding a solution’ (Skinner, 1953, p.247). Similarly, 
Anderson defines problem solving as ‘any goal-directed sequence of cognitive operations’ 
(Anderson, 1980, p.257). A number o f prescriptive strategies have been developed for 
problem solving (see Newell and Simon, 1972; Bransford & Stein, 1984; Gagne, 1985; Gick, 
1986; Michael & Rushdoony, 1987), and although these are numerous, many share a basic 
similarity in structure. Perhaps foremost is the IDEAL problem solver model proposed by 
Bransford & Stein (1984). It is this that is employed in Malaysia. The model emphasies five 
components o f thinking that are applicable to a wide variety o f situations. These include: (I) 
identify the problem, (D) define the problem, (E) explore strategies, (A) act on ideas, and (L) 
look for effect. The identification stage involves recognising problems that are sometimes 
hidden in a commonplace situation. Once a problem has been identified, it must be defined 
precisely (definition stage). People often agree that a problem exists but disagree on how it 
should be defined (Bransford & Stein, 1984). Sometimes representing a problem assists one 
in identifying as precisely as possible the nature o f that problem (Beyer, 1987). Such an 
operation requires clear specification o f the goal, the present situation, the factors that might 
change the condition fi’om the present state to the desired goal, and those things that restrict 
these factors. Problem definition is especially important because it influences the types o f 
solutions considered (Bransford & Stein, 1984; Newell & Simon, 1972).
The ability to identify and define problems provides no guarantee o f a successful solution. 
Therefore, IDEAL problem solvers must explore a variety o f strategies that can help them 
succeed. Here the problem solver entertains various strategies for reaching a solution. The 
last two stages of the IDEAL mode (acting on ideas and looking for the effects) are closely 
related. Newell and Simon (1972) refer to these stages as ‘means-end analysis’: 
activities in which the problem solver repeatedly compares the present 
state o f things with the desired goal and asks, ‘What is the difference 
between where I am now and where I want to be? What can I do to reduce 
the difference?’ (Newell and Simon, 1972, p. 42)
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Decision-making: Decision-making typically involves selecting a single option from a set of 
alternatives based on a set o f criteria. Decision-makers must choose from a set o f alternatives, 
each o f which has one or more consequences (Halpem, 1984). Many decision-making models 
have been proposed in the literature (for example, Wales, 1986; Ehrenberg et al., 1979; Cassidy 
& Kurfman, 1977). All the models seem to share the same notion that decision-making consists 
o f sub-processes, and although there are some differences in suggested steps these models 
generally include the determination o f goals, the search for alternatives, evaluation of 
alternatives, selection and implementation. In Malaysia, the decision-making model o f Cassidy 
and Kurfinan (1977) is widely used in textbook material. The three phases include the following: 
(i) Identify decision occasions and alternatives: define the decision to be made; identify the goals 
o f the decision-maker; and identify available alternatives;_(ii) Examine and evaluate decision 
alternatives: examine the probable outcomes o f each alternative; and evaluate and rank the 
alternatives; (iii) Select, implement and reflect on the decision: select an alternative; implement 
a plan of action; assess the results o f the action; and consider recycling the process.
Thinking Oualitv: Critical and Creative thinking 
Bailin (1998) stresses that thinking is not merely a description of how we think but more 
importantly is how to think well. Although most individuals think, the problem lies in how 
effectively, efficiently, critically and creatively one thinks (Schuable & Glaser, 1990). Thus, 
critical and creative thinking are different from thinking strategies because neither o f the 
concepts is associated with any process such as problem solving or decision-making. Rather, 
critical and creative thinking have some sort o f special characteristic that determines the 
quality o f thinking. Critical and creative thinking are employed at various points o f problem 
solving and decision-making. For example, Osborn’s Creative Problem Solving model 
(1952) proposes a process that is directed toward the solution of a problem in unusual or 
unique ways. In relation to this, Marzano et al. (1988) refer the term ‘critical and creative 
thinking’ to the quality o f thinking. They note, ‘As we solve problem or make decisions, we 
do it more or less creatively, more or less critically’ (Marzano et al., 1988, p. 17).
Furthermore, creative and critical thinking are major tools in problem solving (see Paul,
Elder, & Bartell, 1997; Lewis and Smith, 1993; Facione, 1984).
There is a common misconception that critical and creative thinking are two contrasting 
types o f thinking. It is important to note that critical and creative thinking are not two 
contrasting thinking processes but complementary between each other (Ruggiero, 1988; 
Rickards, 1993; Brophy, 1998; Dineen, Samuel, & Livesey, 2005). Dineen et al. (2005), for 
example, pointed out that creativity requires both divergent/productive thinking, to ensure
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novelty, and convergent/reproductive thinking, to ensure appropriateness. Critical thinking 
saves creative thinking from pursuing novelty for its own sake and creative thinking prevents 
critical thinking from being merely reactive and negative (Ruggiero, 1988). Cropley (2005), 
who reviewed the importance o f critical thinking, commented that without convergent 
thinking, the product o f creativity may
...cause ‘surprise’ in the beholder, but this is not enough, since surprise 
can be produced through ‘blind’ variability: mere unregulated self- 
expression. .. or doing things differently from the usual regardless o f 
accuracy, meaning, sense, significance, or interestingness, (p.4)
Cattell and Butcher (1968) used the term ‘pseudocreativity’ to refer to creative thinking as a 
product that derives from nonconformity and blind rejection o f what already exists. Finke, 
Ward, and Smith (1992) argued that two broad processes, the creative (generating novelty) 
and critical (exploring/evaluating the novelty) working together, lead to the production of 
what Bruner (1962) called as effective surprise. The evaluation o f the novelty from the point 
o f view o f criteria such as ‘workability’ is now seen as an important part o f the creative 
process (Csikszentmihalyi, 1999).
As such, both o f the concepts are employed in problem solving and decision-making. The 
creative element in problem solving, for example, distinguishes the solution o f a problem in a 
routine manner and in more unusual ways. As mentioned earlier in the attempt to clarify 
thinking skills, the utilisation o f critical and creative thinking in problem solving and 
decision-making will create the product o f high order thinking rather than low order thinking.
Critical Thinking: Critical thinking is one o f the important skills that schools aim to develop 
due to the increasing number o f important decisions affecting people and their society 
(Halpren, 1998). Although numerous scholars have recommended the teaching o f critical 
thinking in school, there appears to be a lack o f agreement regarding the definition o f critical 
thinking (Halpem, 2001; Moseley et a l, 2005). In the past, critical thinking was used by 
some writers in a similar way to problem solving. Kemp (1963), for example, uses a 
definition o f  critical thinking that made reference to five abilities associated with problem 
solving (p.321). The committee that designed the evaluation of critical thinking as part o f the 
American Council on Education used the same problem-solving abilities in their study (Allen 
and Rott, 1969). To some extent, critical thinking has been considered as part o f creative 
thinking (Ennis, 1985). Critical thinking also misinterpreted as comparable to the upper level
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of Bloom’s Taxonomy, namely analysis, synthesis and evaluation (Wegerif, 2007). In 
commenting on the various efforts to define critical thinking, Beyer (1987) states:
The term critical thinking is one o f the most abused terms in our thinking 
skills vocabulary. Generally it means whatever its users stipulate it to 
mean. In some circles the term critical thinking is used to mean all 
thinking operations, from decision-making to analysis o f part-whole 
relationships to interpreting. In other circles it means the skills drawn from 
Bloom’s Taxonomy. Yet critical thinking is not to be considered as 
encompassing all, or identical to any, of these operations. Critical 
thinking, for example, is not the same as recall. Neither is critical thinking 
synonymous with decision-making or problem solving, (pp.32-33)
Giggs et al. (1998) perhaps provide a more comprehensive definition which is based on the 
review o f 25 previous definitions of critical thinking. They summarised the definition o f 
critical thinking as a process o f evaluating evidence for certain claims, determining whether 
presented conclusions logically follow from the evidence, and considering alternative 
explanations (pp.256). This definition is consistent with several popular efforts in defining 
critical thinking such as those by Ennis (1985), Beyer (1985), Scriven and Paul (1992) and 
Pascarella and Terenzini (2005). All the definitions shared the common feature o f critical 
thinking which is evaluative in nature. For example, Scriven and Paul (1992) stressed that it 
is actively or skilfully used for analysing and evaluating any claim, source or belief, to judge 
its accuracy, validity or worth. According to Beyer (1987), the evaluative characterisation of 
critical thinking does not consist o f a sequence o f operations or procedures; instead, it is a 
collection o f specific operations that may be used singly or in any combination and in any 
order. These specific operations might include the following activities: distinguishing 
between verifiable facts and value claims, relevant and irrelevant information, claims, or 
reasons; determining the actual accuracy o f a statement; and the credibility o f a source; 
identifying ambiguous claims or arguments and unstated assumptions; detecting bias, 
identifying logical fallacies; and determining the strength o f an argument or claims. Each o f 
the operations contains both analysis and evaluation processes. That is, each operation 
involves, first, taking data apart to find evidence related to pre-existing criteria and, then, 
judging the extent to which what has been found meets the criteria implied by the skill.
Critical thinking not only involves some skills but also dispositions (Ennis, 1985; Paul, 
Alder, and Bartell, 1997). The Delphi Report on Critical Thinking (Facione, 1990), which 
represented a consensus from 46 leading experts in the field, emphasises the importance o f
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cultivating dispositions and the social context o f critical thinking. The report states that the 
ideal critical thinker is habitually inquisitive, well informed, trustftil o f reason, open-minded, 
flexible, fair-minded in evaluation, honest in facing personal biases, prudent in making 
judgments, willing to reconsider, clear about issues, orderly in complex matters, diligent in 
seeking relevant information, reasonable in the selection o f criteria, focused in inquiry, and 
persistent in seeking results which are as precise as the subject and the circumstances of 
inquiry permit. Thus, educating good critical thinkers means working toward this ideal. It 
combines developing critical thinking skills with nurturing those dispositions which 
consistently yield useful insights and which are the basis o f a rational and democratic society 
(Facione, 1990). The leading proponent o f critical thinking, Richard Paul (Weinstein, 1993), 
argues that in addition to the disposition, critical thinking should operate in the context of 
intellectual standards which emphasise clarity, accuracy, precision, relevance, depth, breadth 
and logic (Paul et al., 1997). Some common misconceptions regarding critical thinking 
include an attempt to relate critical thinking to ‘criticism’. Hawes (1990), for example, 
claimed that critical thinking is sometimes connected to the words ‘critic’ and ‘criticism’ 
which are synonymous with finding fault. This conclusion implies a negative attitude that 
may blind us to constructive alternatives (Paul et al., 1997).
Creative Thinking: Creative thinking is generally considered to be involved with the creation 
or generation o f ideas, processes, experiences or objects (De Bono, 1970; Halpem, 1984; 
Perkins, 1984; Harris, 1988). Ryhammar and Brolin (1999) add that creativity is a process 
that leads to novel or original outcomes and is accepted by experts as valuable and useful. 
Creative thinking puts much emphasis on the quality o f outputs or results o f thinking 
activities (Perkins, 1984). The generation o f new ideas requires synthesis o f information, or 
novel information assembly or resources used to produce things in new ways. As Bloom 
(1956) notes, ‘synthesis is a cognitive domain which most clearly provides for creative 
behaviour on the part o f the learner’ (Bloom, 1956, p.32). Through the synthesis activities, 
one may see how resources, knowledge or skills may be used for different purposes. As such, 
creative thinking clearly involves comprehension and recall o f considerable experience and 
data, the application o f the experience and data in varying unique combinations, and the 
analysis o f phenomena in an effort to form new and original relationships or patterns (Beyer, 
1987). According to Johnson (2000), creative thinking is characterised by the following: (i) 
fluency -  to create a number o f ideas without regard to evaluation; (ii) flexibility -  the 
creation of a variety o f different approaches; (iii) elaboration -  to understand new 
information by connecting it to what we already know; and (iv) originality -  the production 
o f unusual or unique ideas.
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The concept o f creativity can be viewed in terms o f two perspectives. The first perspective 
argue that creativity is the production o f something that never been existed before (e.g., 
Hausman, 1984). In contrast, the second perspective believes that creative products result 
from the interaction o f existing knowledge and experience. The first perspective was 
allocated at the uppermost level in Taylor’s (1959) level o f creativity that is called emergent 
creativity. This level o f creativity stresses the value of the creative person as a special talent. 
Taylor proposed five levels o f creativity as follows: expressive creativity; technical 
creativity; inventive creativity; innovative creativity, and emergent creativity. The first four 
levels relate to the second perspective where creativity has a strong connection with existing 
knowledge (Sawyer, 2006).
Ruggiero (1988) highlights several misconceptions about the concept o f creative thinking.
These include the creativity is found in some fields like the arts which demand 
imaginativeness and originality, but not in science and business; that creativity is 
synonymous with defying convention; that creativity requires special talent; that creative 
people can achieve without effort; that drugs enhance creativity; and that creative people are 
mentally unstable. Creative people are always perceived as ‘having a good idea’ or ‘making 
pretty thing’ (Loveless, Burton, & Turvey, 2006, p. 16), rather than the challenging and often 
painful and frustrating experience that characterises the practices o f creative people -  the 
hard frm and the flow (Csikzentmihalyi, 1996; Papert, 1993). According to Prentice (2000) 
the slippery concept o f creative thinking leads to confiision and contradiction which do not 
help educators to focus on the purpose and possibilities o f creative processes in the 
curriculum.
Teaching Thinking Skills 
Inherent in the effort to teach thinking skills is the overarching question o f whether thinking can 
be taught or not. Ristrow (1988) notes that in the past, thinking skills have often been regarded 
as:
A fluke of nature, a genetic predisposition ...qualities are either possessed 
or not possessed by their owner and education can do very little to develop 
these qualities. (Ristrow, 1988, p.44)
Nevertheless, there is now a good general consensus that thinking can be improved by 
teaching and learning (e.g., Nickerson et al., 1985; Presseisen, 1986). Indeed, efforts to train 
and develop thinking abilities have a very long history (Mann, 1979) and can be traced back 
at least as far as the Greek philosophical traditions. Even in the modem tradition, teaming to
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think has been given at least as much emphasis as learning about particular subjects since at 
least the turn o f the nineteenth century. In 1907, for example, John Locke (1907) wrote that:
The business of education is not to make the young perfect in any one o f 
the sciences, but so to open and dispose their minds as may best make 
them capable o f any, when they shall apply themselves to it. (Locke, 1907, 
quoted in Mayer, 1983, p.34)
And a similar view is common in the writings o f  Dewey (1916), for example:
‘The sole direct path to enduring improvement in the methods o f instruction and learning 
consists in centring upon conditions which exact, promote and test thinking’ (Dewey, 1916, 
quoted in Marzano et al., 1988, p.6). Finally, Perkins (1987) developed the argument and 
emphasised the view that thinking is in many ways more artificial than natural in that it tends 
itself to be improved by training:
Everyday thinking, like ordinary walking, is a natural performance we all 
pick up. But good thinking, like running the 100 yards dash or rock 
climbing, is a technical performance, full o f artifice. In a number o f ways 
good thinking goes against the natural grain. People tend not to consider 
the other side of a case, look beyond the first decent solution that presents 
itself, or ponder the problem before rushing to candidate solutions, for 
example. (Perkins, 1987, p .l)
Through a slightly different set o f approaches (the study o f adults and children with learning 
difficulties), Feuerstein wrote extensively on the plasticity and modifiability o f  thinking (e.g., 
Feuerstein et al., 1980). Indeed, cognitive modifiability is a key concept in the Instrumental 
Enrichment approach to thinking skills development for the mentally disadvantaged.
Prior to 1940 there were more than 340 important books and scholarly articles emphasising the 
role of learning in thinking skills development or reporting how teaching thinking skills can be 
achieved (Glaser, 1940, cited in Ruggiero, 1988). Furthermore, research-based evidence for 
thinking skills development through training is now considerable (see, for example.
Cotton, 1999; Wilson, 2000; Sternberg, 1987).
Approaches to Teaching Thinking Skills 
Literature indicates that there are three common approaches to teaching thinking skills: (i) direct 
instruction on thinking skills in non-curricular contexts, (ii) indirect approaches which promote
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thinking skills in content lessons, and (iii) the infusion approach. Swartz and Parks (1994) 
illustrate the approaches in Figure 2.2.
APPROACHES TO TEACHING THINKING
TEACHING
OF
THINKING
Direct instruction in thinking in 
non-curricular context
I TEACHING FOi THINKING
Use of methods which promote 
thinking in curricular contexts
INFUSION
Restructuring content 
lessons for direct 
instruction in thinking
INFUSION integrates direct instruction in specific thinking 
skills into content area lessons. Lessons improve student 
_________ thinking and enhance content learning_________
Figure 2.2: Approaches to Teaching Thinking (Swartz and Parks, 1994, p.9)
The teaching of thinking by direct instruction means that, in a time period designed for thinking 
instruction, students learn how to use explicit thinking strategies, commonly guided by the 
teacher (Swartz and Parks, 1994, p.8). Usually the teaching o f thinking occurs in separate, self- 
contained courses or programmes with specially designed materials and is taught outside the 
standard curriculum. Examples of this approach include Martin Lipman’s philosophy for 
children (Lipman, 1977), Feuerstein’s Instrumental Enrichment (IE) (see Feuerstein et al., 1980) 
and Edward De Bono’s CorT programme (see De Bono, 1991).
Alternatively, the teaching for thinking involves employing methods to promote students’ deep 
understanding o f content (Swartz and Parks, 1994). While this approach enhances content- 
domain learning (Resnick, 1987) and eliminates the problem of scheduling extra courses (Martin, 
1983), it has not been widely successfiil in transferring cognitive skills across the curriculum 
(Resnick, 1987; Nickerson et a l, 1985). An innovative curriculum development project called 
‘Thinking Through Geography’ (Leat, 1998) is an example o f this approach, and is considered to 
be a rare success.
As mentioned earlier, the approach adopted in Malaysia is a synthesis o f both teaching o f 
thinking and teaching for thinking (Swartz and Parks, 1994). This approach is closely linked with 
the National Philosophy o f Education, which emphasises the development o f knowledge, skills 
and values in an integrated manner. Infosion lessons are taught across the curriculum. Infusion
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lessons comprise conventional subject teaching adapted to bring explicit emphasis on skilful 
thinking into this broader learning context. Classroom time is spent on both thinking skills and 
content. The teaching and learning activities are characterised by the new view o f learning 
(Simon, van der Linden, & Duffy, 2000) which differs from the traditional approach.
Swartz and Parks (1994) propose that in infusing thinking skills educators should involve 
students in four main activities which involve the introduction, thinking actively, metacognition 
and transfer.
The first requirement in the infusion lesson is to ‘introduce thinking skills’. Here teachers 
introduce students to the thinking skills to be used and developed in the class. This is achieved 
by a discussion designed explicitly to demonstrate to the students themselves what they already 
know about the thinking skill being taught; show the students why this type o f thinking is 
important; help them to understand the importance o f the skills in their own experience; 
introduce the significance o f engaging in this kind o f skilful thinking; and help them reflect on 
the content they are learning.
The second activity is the one centred on the infusion lesson, namely ‘thinking actively’. This 
demands that the teacher uses a variety o f teaching techniques to guide students through the 
practice o f thinking. This is to be done as they leam concepts, facts and skills in the appropriate 
subject. In this part o f the lesson, teaching the content and teaching the thinking skills are 
combined. The primary role o f the teachers/teacher educator in this phase o f the infusion lesson 
is as a learning facilitator. There are various techniques that are suggested for the effective 
teaching o f thinking skills. In a critique o f the traditional approach to teaching, Costa and 
Marzano (1987) note that educators commonly provide so much information that students can 
comply with the learning objectives only by failing to think for themselves. They argue that 
transmission models o f education compel teachers to instruct students what to do, when to do it, 
and even how to behave when they do it. The infusion model (as adapted by the TED Malaysia) 
is designed as a specific measure to free education from this instructor-led approach and to 
develop thinking skills by independent and individual learning in which facilitation rather than 
instruction is a priority. Specific tools and methods designed to underpin this approach include 
thinking map and graphic organiser (see Swartz & Parks, 1994), high-order questioning (see 
Andre, 1979; Dillon, 1984; Gall, 1984), cooperative Learning (see Hockaday,1984; Johnson & 
Johnson, 1982; Slavin, 1981) and scaffolding (see Palinscar & Brown, 1989; Rosenshine & 
Meister, 1992).
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The third activity is focused on metacognitive or reflective thinking. This activity requires 
teachers to ask reflective questions designed to help students distance themselves from what they 
are thinking about, so that they can become aware o f how they are thinking. Students map out 
their own thinking process explicitly, commenting on how easy or hard it was, how they might 
improve it, and whether this was a productive way to think about such issues. They are also 
encouraged to plan how they will do the same kind o f thinking in the fliture. There are three 
basic questions that can be used to structure this phase o f the programme: (a) What kind o f 
thinking did you engage in?; (b) How did you carry out this kind o f thinking?; and (c) Is this an 
effective way to engage in this kind o f thinking? However, during this third phase o f the infiision 
lesson, teachers are also encouraged to think themselves about the thinking that the students have 
been doing. The teacher might also ask students how the thinking strategy developed in the 
lesson compares to their usual way of thinking.
The fourth activity in the final stage of the infusion lesson is application. Here the teacher 
reinforces the thinking strategies by providing additional opportunities for students to engage in 
similar, but independent, thinking. Swartz and Parks (1994) stress that these processes emphasise 
thinking skill transfer and should be employed soon after the other three parts o f the lesson. They 
should also be reinforced in other activities throughout the school year. They suggest two kinds 
of transfer that should be emphasised in practice: near and far transfer. Near transfer is described 
as the application o f thinking activities to similar and related topics. Far transfer involves the 
application of thinking activities from other disciplines or in other forms o f personal experience.
Research on Thinking Skills Teaching 
The growing awareness o f the importance o f teaching thinking skills shows that many studies 
have been conducted on this issue across the world.
In reviewing 56 research studies related to thinking skills teaching that were conducted 
between 1980 and 1990, for examples. Cotton (1991) found that the majority o f the studies 
dealt with students and teachers as target populations. The focus was given to: (a) the effect 
o f instruction on student thinking development -  a positive difference in the achievement 
level of students who participate in thinking skills programmes. Instructional approaches 
such as probing, asking higher-order questions, and lengthening wait time enhanced thinking 
skills, (b) teacher training on thinking skills contributes to student achievement gain (c) both 
skill-based orientation and content-based orientation to teaching thinking skills have a 
positive effect on students’ thinking skills development, and (d) a positive classroom climate 
with high expectation, teacher warmth, encouragement and a pleasant physical surrounding
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provides a supportive environment for enhancing thinking skills. What follows are some 
examples o f studies in these areas after the 1990s.
McEwen (1994) carried out a study in order to identify teachers’ perception o f the kinds of 
teaching strategies or activities that have the potential to enhance critical thinking. The study 
involved 67 high school teachers who were required to evaluate a list o f teaching methods 
and teacher behaviours that they felt were effective for teaching critical thinking. The finding 
showed that the most effective methods included case study/problem solving, simulation, 
project, discussion and debates. For the behaviours, the most influential were teachers that 
encouraged discussion, allowing sufficient time for thinking, promoting interactive learning, 
and stimulating and appreciating independent thinking.
Reed and Kromrey (2001) developed a history course with a special integration o f Paul’s 
fi*ame o f critical thinking, and they conducted an experimental study to investigate the effect 
o f Pauls’ model on: (a) the development of students’ critical thinking and dispositions, and 
(b) the achievement in the course. The study involved four sections o f students in a 
community college in Florida. Two sections served as the control groups and the other two 
sections as the experimental groups. With the exception o f Paul’s model, the following 
aspects were the same for all the students: textbook, assignment, teaching strategy, exam, and 
exposure to general strategies for historical thinking. All the students took the Ennis-Weir 
Critical Thinking Essay Test, the California Critical Thinking Disposition Inventory and the 
Multiple-Choice test o f History Content as pretest and post-tests, and the Document Based 
Essay Question which measures historical thinking. The scores o f the experimental group 
were statistically significantly higher than the control group on the first two tests. Based on 
this result, the researchers concluded that the explicit teaching of Paul’s model has a 
significant impact on students’ critical thinking. However, there were no significant 
differences in scores on the California Critical Thinking Disposition Inventory between the 
experimental and control groups. The researchers claimed that the results might indicate that 
one semester was not sufficient to change the students’ disposition o f critical thinking. 
Furthermore, results on the Multiple-Choice Test of History Content showed that both groups 
scored equally well. The researchers’ reason regarding this result was that both groups had 
equal opportunity to engage in in-depth thinking about the content o f the history.
Based on the problem of major controversy that resulted fi*om two distinct theoretical 
orientations to teaching thinking skills, Yildrim (1994) investigated teachers’ theoretical 
orientation toward teaching thinking skills. The finding indicated that teachers hold a mixed
53
orientation approach which involved both content-based and skill-based orientation 
approaches to teaching thinking. While acknowledging the importance o f knowledge in 
effective teaching, the teachers also placed importance on training students in specific 
thinking skills.
Tsui (1998) conducted a study to investigate how different types o f courses and instructional 
techniques affect students’ self-reported growth in critical thinking. The findings revealed a 
range o f factors inside a classroom that are associated with positive impacts including the 
following: having a paper critiqued by an instructor, doing a group project, giving a class 
presentation and taking an essay exam. On the other hand, factors such as lectures and 
multiple-choice exams were considered not to be conducive to critical thinking development. 
Some factors outside the classroom that promote critical thinking were a campus culture, 
student-teacher interaction, critical dialogue with peers, and extracurricular activities which 
provide opportunities for students to combine classroom material with experiential learning 
gain from outside the classroom. Moreover, participation in the following courses is 
positively associated with growth in critical thinking: writing courses, ethnic studies courses, 
interdisciplinary courses, history courses, science courses, maths courses, foreign language 
courses and an honours programme.
Sezer (2008) carried out an experimental study to identify the effect o f integrating critical 
thinking into an elementary school teacher education course in mathematics. The study found 
that the focus on critical thinking contributed to the change in students’ attitudes. These 
include feeling better problem solvers, learning not to feel easily disappointed when failing to 
solve a problem immediately, and realising the time taken for problem solving was not 
wasted if the appropriate solution did not come up. Moreover, the course had motivated them 
to think back to their role in teaching mathematics.
Angeli and Valanides (2009) conducted an experimental study to acquire the effects o f three 
approaches in teaching critical thinking: general, infusion and immersion. A total o f  72 
undergraduate students in dyads were randomly and equally assigned to four groups: a 
general group, an infrision group, an immersion group and a control group. All the students 
participated in the pretest that used the California Critical Thinking Test (CCTST). After 
instruction, the critical thinking performance was measured. The findings indicated that the 
students in the infusion group and immersion group had recorded a significantly better 
critical thinking performance than the control group. All students in the three experimental 
groups also reported significantly better understanding o f critical thinking than the students
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in the control group. Across the groups, the understanding of critical thinking showed that 
students in the infusion groups were better than the others.
Through a multiple-case study, Seidman (2004) examined the instructors’ belief in critical 
thinking and the relation to their teaching practice. The study involved four instructors from 
an American private college who taught business, education, computer and critical thinking 
courses. The findings revealed that instructors conceptualised critical thinking in different 
ways. Some o f the common beliefs that were expressed by the instructors include: the 
development o f critical thinking occurred over time with practice and experience; discussion 
in class is important for developing critical thinking; focusing on thinking skills was 
considered as important as content coverage; and personal discipline was conducive to 
developing critical thinking. The instructors’ belief about critical thinking appeared to be 
compatible with their teaching methods. Findings also showed some similarities and 
differences in belief and practice across disciplines. Furthermore, the instructors were also 
found to be focused on a variety o f critical thinking that was appropriate in the context of 
their disciplines.
Akshir (2009), in a qualitative case study, investigated teachers’ perception and knowledge 
of critical thinking, and their practice in teaching critical thinking in Singapore’s Thinking 
Schools, Learning Nation (TSLN). The study found that there were gaps and uncertainties in 
the teachers’ knowledge base o f critical thinking which discouraged the implementation of 
TSLN. Various systemic and contextual barriers appeared to shape both teachers’ knowledge 
base and practice in teaching critical thinking. As a consequence, surface change, which was 
characterised by the limited and ad hoc approach and implantation o f critical thinking, 
appeared to be dominated by teaching rather than deep change. The study suggested that the 
professional development o f teachers should be given serious consideration. It believed the 
voice o f teachers should be allowed to be heard in Singaporean educational research.
Kanik (2010) carried out a study to assess teachers’ conceptions o f critical thinking and 
practices for teaching critical thinking in Turkish, social studies, science and technology. The 
study revealed that although the teachers had some notion o f critical thinking it was restricted 
to a limited number of skills and dispositions which they believed constituted critical 
thinking. However, the introduction of a curriculum designed in line with constructivist 
principles exposed the teachers to the idea o f teaching critical thinking in a relatively 
systematic manner. Furthermore, some teachers felt that critical thinking was associated with 
natural talent or inheritance so they had low expectations o f students from this group. The
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teachers believed that their role as models for their students had a significant effect in 
enhancing students’ critical thinking. In terms o f instructional approach, the teachers 
preferred critical thinking to be integrated in all courses at all levels o f elementary education. 
Some factors that inhibit teachers’ ability to emphasise critical thinking include students’ 
characteristics such as the lack of prerequisite knowledge and abilities in mathematics, a lack 
o f the cognitive skills o f critical thinking, being disinterested in learning critical thinking, a 
lack o f self-confidence and a lack o f a sense o f responsibility, and a priority on exam.
Zohar and Noa Schwartzer (2005) highlighted several studies in teaching high-order thinking 
in Israel undertaken by Zohar (1999, 2004), Zohar and Nemet (2002) and Zohar, Vaaknin, 
and Degani (2001). The three most significant findings from these studies are the following: 
(a) The lack o f pedagogical knowledge for teaching thinking led the teachers to adopt a 
knowledge transmission approach to teaching thinking. As a consequence, teachers did not 
provide the students with the opportunity to engage in active thinking even when they used 
learning materials that were specifically designed to stimulate students’ thinking; (b) 
Although teachers believed teaching thinking to be an important educational goal, they did 
not emphasise the goal in instruction. They believed that teaching thinking was only 
inappropriate for students with low academic achievement; (c) Finally, the studies revealed 
that most teachers were not equipped with the metacognitive knowledge that is crucial for 
effective teaching of thinking.
Alazzi (2008) conducted a study to identify the conceptions o f social science teachers in 
secondary schools in Jordan with regard to the constraints they encountered in the process o f 
developing students’ critical thinking. The findings showed four important categories o f 
constraints: teachers, students, school and curriculum. Firstly, in terms o f teachers, the study 
found that they were familiar with the term critical thinking but did not have a well- 
developed conception regarding its actual meaning. Their in-service training and state 
publication had not provided sufficient help them to clarify the concept. There was very little 
information on critical thinking in any o f the state instructional manuals related to social 
studies teaching in secondary schools. Secondly, students lacked interest in critical thinking. 
Thirdly, the constraints related to schools included an unsupportive culture for teaching 
critical thinking, too large class sizes, and a lack o f facilities to teach critical thinking.
Finally, the curriculum aspects showed little time to practise critical thinking because 
teachers had to cover too much content within a limited time frame. The study also revealed 
that the state examination had a negative impact on critical thinking when a high priority was
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given to passing the examination. In this respect, teachers were tied to preparing their 
students for examinations.
Shell (2000), in a quantitative survey study, identified the nursing faculty’s perceived barriers 
to the teaching o f critical thinking skills. Several factors were identified as constraints to 
critical thinking development, including: the attitude and expectation o f students, the 
problem associated with time limitation, and the need to cover the content knowledge. The 
findings also showed a significant relationship between the number o f professional 
developments attended in the area o f teaching critical thinking and their perception o f 
barriers to teaching critical thinking. Those who attended the fewest professional 
developments perceived more barriers than those who attended many professional 
developments.
Beghetto (2008) conducted a study to uncover prospective teachers’ belief about the role o f 
memorisation and imaginative thinking play in K-12 schooling. The prospective teachers felt 
that memorisation is appropriate for elementary grades and imaginative thinking for higher 
education level. Several recommendations can be adapted by teacher educators to help 
support prospective teachers in developing classrooms that are supportive o f imaginative and 
creative thinking. Those recommendations include: (a) helping prospective teachers become 
familiar with their own beliefs and potential misconceptions about creativity and imaginative 
thinking; (b) encouraging prospective teachers to actively address misconceptions and 
stereotypes about creativity and imaginative thinking held by their future colleagues, parents 
and students (e.g., only certain students are creative; creativity and imaginative thinking 
pertain only to the arts); and (c) ensuring that their classroom practices, policies and 
procedures are supportive o f  imaginative thinking and creative expression.
Kremer-Hayon and Tillema (2001) carried out a comparative study in order to investigate 
teacher educators’ dilemmas in promoting self-regulated learning (SRL) to student teachers. 
SRL was defined as the degree to which students are metacognitively, motivationally and 
behaviourally active participants in their own learning. Two different teacher education 
contexts, Dutch and Israeli, were chosen to participate in the study. A total o f 17 Dutch 
teacher educators and 12 Israeli teacher educators were selected as respondents for in-depth 
interviews. Based on the recognition o f the importance o f developing student teachers’ SRL, 
the study aimed to enrich the knowledge in the area by investigating the teacher educators’ 
perceptions o f their own SRL and o f their student teachers’ SRL, and the dilemma they 
encountered in implementing SRL practices in teaching. The study pointed out that the
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perceptions and orientation o f the two groups o f teacher educators reflected several 
similarities and differences which can be connected to two different views o f SRL: the 
phenomenological versus the constructivist. Moreover, teacher educators’ perceptions o f 
their own SRL were phrased in more general terms than their students’ SRL. The authors 
claimed that this may stem from teacher educators’ greater awareness o f their students’ SRL 
than their own. With regards to the dilemmas encountered, there was a strong similarity 
between the two groups. The dilemmas include the concern over content coverage and 
students’ low motivation to learn in their own ways.
A review o f research on thinking skills and their development in Malaysia shared a similar 
pattern with studies in other places. Most o f the studies on thinking skills teaching were 
focused on the following issues: students’ thinking skills development, implementation o f 
thinking policy, teacher preparedness and practice, teaching strategies, and teaching thinking 
in particular subjects. Limited studies appeared to be conducted in the context o f teacher 
education. What follows are some examples o f studies in Malaysia.
Students’ thinking skills development: Fipriyani (1997) initiated a survey study to investigate 
the creative thinking skills o f Form Six students. The study focused on the expressive level o f 
creativity which was drawn from Taylor (1959). There was a total o f 40 Form Six students 
from two secondary schools. The Minnesota Tests o f Creative Thinking were used as an 
instrument. The results indicated that the students’ creativity was higher in ideational 
fluency, but lower in ideational flexibility. In terms o f originality, the figurai was higher than 
the ideational. The creativity level o f the students appeared to be low in the context o f 
producing inventive ideas.
Yong (1994) conducted a study to identify the creativity o f  Malaysian students and its 
relation with a number o f personal, school and home-related variables. The sample 
comprised 397 Form Four students from five secondary schools. Six types o f instruments 
were used: (i) the Torrance Test of Creative Thinking to measure creativity; (ii) Your Style 
o f Learning and Thinking Test to measure students’ learning style; (iii) Longeot’s Reasoning 
Test to measure cognitive level; (iv) Brookover’s Self-Concept of Ability Scale to identify 
students’ academic self-concept; (v) Cattell’s Culture Fair Intelligence Test to measure IQ;
(vi) students’ demographic information. The study found that: the creative abilities o f the 
students were comparable to students o f a similar age in the United States; boys were found 
to be more creative than girls; students had a low IQ and self-concept but recorded a 
significant correlation with overall creativity; but cognitive level and academic achievement
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had a significant correlation with creativity; and creativity was not significantly correlated 
with socio-economic status, home environment and parental influence.
Maznah (2002) conducted a study to identify students’ level o f critical thinking. A total o f 
126 Form Two students were selected randomly from one secondary school. The level o f 
mastery was measured by using a self-constructed test on the subject o f living skills. The test 
questions were developed according to eight elements of critical thinking that were identified 
in the Malaysian Curriculum Development Centre model (characterise, compare and contrast, 
collect and classify, arrange, arrange following priority, analyse, evaluate and decision­
making). The study found that the mastery of critical thinking amongst the students was at a 
medium level.
Teaching strategies: Chia (1995) carried out a study in order to identify the effects o f De 
Bono’s CoRTl thinking tools on teachers’ perception of teaching thinking. The study 
employed a quasi-experimental method on a group o f 19 teachers who were attending an in- 
service course. The teachers were exposed to 16 hours of CoRTl. The effects were measured 
using the pre- and post-score on the Self-Concept as a Thinker Scale (SCAT), Thinking 
Approaches Questionnaire (TAQ), general Perception on Thinking Questionnaire and the 
Hemispheric Mode Indicator (HMI). The findings revealed that there is a significant 
difference in the pre- and post-scores on the SCAT, TAQ and general Perception on 
Thinking Questionnaire. While there are no significant differences on the HMI. The 
qualitative data analysis strongly supported the finding that the CoRTl course had a 
significant effect on broadening teacher perceptions o f teaching thinking.
Evaluation o f teaching materials: Kalanithy (1999) carried out a study to examine the extent 
to which the exercises and activities in the Form One history textbook emphasised Critical 
Thinking Skills (CTS). The Analysis Codes o f CTS was selected as the instrument. The 
instrument consisted o f four categories o f CTS: information gathering, decision-making 
skills, inference-making skills, and analogy-making skills. The findings showed that most 
exercises in the history textbook emphasised information gathering and application (44.3%), 
followed by decision-making (28.6%), inference-making skills (24.4%), and analogy-making 
skills (2.7%).
Implementation: Kartini (1998) initiated a study to explore the integration o f critical- 
thinking skills in smart learning and history. The main focus was on the teaching strategies 
employed, classroom organisation and interaction. The study involved a total o f 127 upper
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secondary teachers. The data was collected from a survey o f 127 teachers, guided interviews 
with 23 teachers and classroom observation of four teachers. The study found that only four 
out o f 20 critical-thinking strategies were frequently used by one-third o f the teachers. The 
four strategies were: (i) allowing wait time for response; (ii) encouraging clarification; (iii) 
relating to other subjects o f life experiences; and (iv) identifying strengths and weaknesses in 
arguments. Three critical-thinking strategies that were hardly used by the teachers included: 
(i) identifying and analysing value judgement; (ii) developing inductive reasoning; and (iii) 
explaining and modelling skills explicitly. Several factors were identified as barriers to 
teaching thinking: emphasis on students’ examinations, time limitation, the absence o f 
sufficient teaching materials, workload on administrative tasks and co-curricular activities, 
low student ability and weakness in language and reading.
Rahil et al. (2004) investigated the implementation o f thinking skills policy by asking about 
students’ perception o f the extent to which teachers incorporated creative thinking, critical 
thinking and divergent/convergent thinking in teaching. A research survey was carried out on 
387 secondary school students aged between 15 and 16 years. The survey specifically sought 
the students’ perception of the teaching behaviour o f the 26 secondary school teachers who 
were teaching vocational/technical subjects, English as a second language (TESL), Malay 
Language, science and mathematics. The results o f the study showed that teachers did 
incorporate thinking skills in their teaching but only at an average level. The comparison 
analysis between groups indicated that students from vocational/technical, science and 
mathematics groups seemed to have better perceptions o f their teachers’ infusion o f thinking 
skills than the language teachers. The authors argued that this may be due to the nature o f 
vocational areas, science and mathematics having practical components which required 
students to execute and think by themselves. With regards to the findings o f  this study, it was 
suggested that there is ample room for improvement and teacher education should give 
special consideration to preparing future teachers with the ability to enhance their students’ 
thinking.
Busrah (1999) investigated teachers’ perception o f the implementation o f Critical Thinking 
Skills (CTS) teaching in history. The study primarily aimed to identify the implementation in 
the context o f teacher planning, lesson execution and the problems encountered in its 
teaching. Three methods of data collection were used: a checklist o f items on lesson 
planning, teaching observation and teachers’ interviews. The results found that although the 
CTS was emphasised in lesson planning, the lesson implementation in the classroom was 
limited. A number o f barriers to teaching CTS were identified. These include the following:
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students’ cooperation, demand to complete syllabus, lack o f teaching aids, time shortage, 
class size too large, lack o f reference materials, teachers’ workload, lack of textbooks, and 
floating classes.
Sanif (2002) conducted a survey with the purpose o f investigating the infusion o f creative 
and critical thinking in teaching living skills. The samples consisted o f 60 living skills 
teachers. The data was collected by using a self-constructed questionnaire. The findings 
revealed that the infrision of creative and critical thinking was at a moderate level. The 
Anova analysis found that there was no significant relation between the level o f infusion and 
academic qualifications, teaching experiences and gender.
Shahida (2012) investigated the extent to which expert teachers in living skills subject 
infused thinking skills in their teaching. The study consisted of 646 Form Two students and 
12 expert teachers in living skills. The methods for data collection included a self-constructed 
questionnaire and interviews. The findings revealed that the expert teachers did not infuse 
thinking skills into their teaching. Through the interview, several constraints were expressed 
by the teachers, including: the lack o f knowledge and skills about teaching thinking skills, 
too packed a syllabus, time limitation, lack o f facilities, and students’ cooperation. The 
teachers suggested the development o f a comprehensive model for the infusion approach to 
teaching thinking skills, professional development in thinking skills teaching, appropriate 
facilities, and student motivation programmes.
Teacher preparedness and practice in teaching thinking: Rajendran (1999) conducted a study 
to identify the extent to which teachers were prepared in terms o f knowledge, skills and 
attitudes to infuse higher-order thinking (HOT) in their teaching, and how they taught HOT 
in the classroom. The study involved 62 Malay language teachers and 50 English language 
teachers who participated in a survey. Interviews were conducted on two Malay and English 
language teachers, four groups o f students and four ministry officers. The results indicated 
that the teachers were not prepared to infuse HOT in their teaching. Teachers were found to 
be lacking the ability to construct the pedagogical content knowledge. There were 
mismatches between the recommended changes and teachers’ actual practices and beliefs. 
Teachers appeared to lack understanding o f the importance o f students’ active participation 
in enhancing students’ thinking. The study concluded that the pre-service and in-service 
training failed to change the teachers’ orientation toward teaching thinking skills.
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Suhailah (2000) examined teachers’ perception o f thinking skills teaching and their practices. 
A total o f 127 secondary school teachers were chosen as samples and a self-constructed 
survey questionnaire was employed. The findings indicated that while teachers had positive 
perceptions o f teaching thinking, most o f them possessed a low sense o f efficacy in teaching 
thinking. Moreover, while they agreed that an infusion lesson was a better approach, in 
practice the indirect approach was frequently applied. Lower levels o f thinking appeared to 
be the focus rather than higher levels o f thinking. There was also a positive relationship 
between teachers’ perceptions and practice, and teachers’ perceptions and the number of 
thinking courses attended.
Asmah (1994) conducted a survey to examine the knowledge, skills and attitudes o f 
secondary teachers toward teaching critical thinking across the curriculum. A total o f 203 
teachers from 10 secondary schools were selected as respondents. A questionnaire which 
consisted o f 25 items was used as an instrument. The results indicated that the majority o f the 
teachers had a minimal level o f knowledge regarding the basic skills and tasks for teaching 
critical thinking.
The thinking element in specific subiects: Razali (1999) intended to examine the Critical 
Thinking Skills (CTS) of Form Four students in mathematics and the pattern o f errors made. 
This was done by identifying what the CTS applied in solving mathematical problems and 
what the common errors made by the students were. The study involved 55 Form Four 
students from two secondary schools. Data was collected by using a set o f questionnaires 
which consisted o f 20 items covering 10 CTS (stating problems, translating, comparing and 
constrasting, interpreting, drawing figures o f diagrams, identifying fallacies, classifying, 
working backwards, identifying relationships and seeking all possible solutions). The 
findings indicated that only three o f the CTS (stating problems, identifying fallacies and 
working backwards) were applied appropriately by more than 80 per cent o f the students.
The two CTS recorded that were least applied by the students were translating, comparing 
and contrasting. The study concluded that the students’ CTS level was fair with a mean score 
o f 67.3 per cent.
Fong (1998) designed an experimental study in order to investigate the pattern o f thinking 
strategy that students commonly applied in geography. The sample consisted o f 30 Form 
Three students who were randomly drawn from one private secondary school. In the first 
four weeks, the experimental group was exposed to 10 thinking strategies through a series o f 
exercises. The 10 thinking strategies included: knowledge application, categorisation and 
sequencing, applying concept, compare and contrast, generalisation, elaboration and
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conclusion, question and answer, visual memory, generating hypotheses, and cause and 
effect. In the second stage, the students’ thinking patterns and achievements were tested 
through two topics, namely ‘Settlement in Malaysia’ and ‘Agriculture in Malaysia’. The 
results indicated that there were only two thinking strategies commonly applied by students 
in learning geography: categorisation and sequencing, and applying concept.
Han (1999) conducted a survey to investigate the extent to which thinking skills were infused 
in practical chemistry work. The sample involved 136 Form Four science students from four 
secondary schools. The study used a survey method with a self-constructed questionnaire as 
an instrument. The study found that the infrision o f thinking skills in practical work was less 
than satisfactory. Students were found not to be competent in thinking skills.
Focusing on the subject o f creative design, Azlan (1997) conducted a survey to identify 
whether students are more inclined to think creatively or critically. The sample comprised 
118 Form Four students from six secondary schools. A questionnaire using a five-point likert 
scale o f agreement was used as an instrument. The findings indicated that the students were 
more inclined to think critically than creatively. In the context o f teacher education, Chua 
(1998) conducted a survey to investigate the extent to which pre-service teachers managed to 
integrate critical and creative thinking skills in the teaching o f science in primary school. The 
sample involved 41 pre-service teachers undergoing their teaching practicum in school. The 
findings showed that the integration o f critical and creative thinking was not fully utilised.
Lam (1994) examined the critical thinking abilities o f pre-service teachers. The study was 
directed at assessing the extent to which pre-service teachers had acquired critical thinking, 
and to identify what differences, if any, existed between pre-service teachers from different 
academic majors. The study involved 323 primary pre-service teachers who were selected 
from five teacher training colleges. The samples were enrolled in six different academic 
majors: mathematics, Malay language, Tamil, English, Chinese language, and music 
programmes. The modified Watson-Glaser Critical Thinking test was applied to assess the 
teachers’ critical thinking. The findings showed that the teachers gained a lower composite of 
critical thinking mean score. The lowest scores were recorded on the inference and deduction 
sub-test skills. The comparison between majors indicated that Chinese language teachers 
recorded statistically higher scores on recognition o f assumptions than the other majors. The 
study found a general lack of critical-thinking acquisition among primary pre-service 
teachers.
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PART III 
Teacher Educators as a Model 
Thinking skills policy requires teacher educators to model the infusion lesson in their 
teaching. It was believed that teacher educators’ teaching behaviour has some benefits for 
student teachers. In the first place, modelling the education innovation by teacher educators 
provides student teachers with the opportunity to experience the kind o f teaching and 
learning that needs to be employed in schools. Putnam and Borko (1997) give the rationale as 
follows:
If  our task were to educate teachers to teach in a system in which the 
content and methods o f instruction remained stable over generations, 
teachers could draw on their own experiences as young learners for 
guidance. However, because teachers are being asked to make 
considerable changes in the nature and content o f classroom instruction, it 
is essential that they themselves experience these new visions o f education 
as learners and then reflect on them as learning teachers, (p. 1286)
In this respect, Guilfoyle, Hamilton, and Pinnegar (1997) claim that ‘in teaching future 
teachers, teacher educators are committed to model the kind o f work we expected from them’ 
(p. 183). It is important to provide student teachers with the opportunity to gain relevant 
experience because it could help the student teachers to become familiar with the new ways 
o f educational innovation (Griffin, 1999; Russell, 2005; Stofflett & Stoddart, 1994). As 
Darling-Hammond et al. (2005) suggest.
Just as students studying science need to experience the inquiry processes 
involved in discovering and testing ideas relevant to science, prospective 
teachers need to experience what it is like to learn in environments that are 
consistent with learning principles -  in fact, learning in the way they are 
expected to teach may be the most powerful form o f teacher education.
Most people tend to teach in ways that mirror how they were taught.
(p.76)
Lieberman and Wood (2003) agree that when teachers have opportunities to interact with 
their subject matter in ways that they aim for their own students to do, they are more likely to 
engage in those practices in their classrooms. This is consistent with Parker and Hess (2001) 
who argue that prospective teachers draw most heavily on the models and images of 
classroom discussions that they themselves have experienced. Teachers are more likely to 
adopt certain pedagogical strategies if they have experienced the benefit o f those strategies in
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(2002) reveals that teachers who had experienced active learning in their teacher education 
felt ‘it opened new opportunities for different ways to teach’ (p.770).
Secondly, along with the intention to make student teachers familiar with the new approaches 
to teaching, modelling is also important in terms o f reshaping student teachers’ beliefs about 
teaching. Berry (2004), for example, notes that
Student teachers’ expectations of their pre-service programmes are 
strongly influenced by their prior experience as learners, together with 
popular stereotypes about teachers’ work. Student teachers commonly 
enter their teacher education with a view o f teaching as simple and 
transmissive. They believed that teaching involves the uncomplicated act 
o f telling students what to leam. (pp. 1301-1302).
Bmner (1996) refers to such belief as ‘folk theories’ and suggested that for any innovation in 
teaching and learning that teacher educators attempt to implement, they will have to compete 
with, replace, or otherwise modify the folk theories. Segall (2002) contends that unless an 
alteration o f deeply held views occurs, prospective teachers will be unable to recognise and 
challenge their assumptions. Modelling the required innovation is cmcial in this context 
because student teachers have the opportunity to engage, compare and alter their views about 
teaching (Loughran, 2006; Russell, 1997; Segall, 2002).
Thirdly, modelling the instmctional techniques in teaching subject matter knowledge will 
simultaneously expose student teachers to the teaching and learning activities that 
appropriately represent the subject matter knowledge (Russell, 1997; Darling-Hammond, 
2005; Loughran, 2006; Lunenberg & Korthagen, 2003). This is particularly important in 
order to solve the problem o f theory-practice linkage in teacher education. Korthagen and 
Loughran (2006) note that ‘the theory-practice issue seems intractable: telling new teachers 
what research shows about good teaching and sending them off to practice has failed to 
change, in any major way’ (p. 1038). In this respect, modelling is seen as important because 
the explicit explanation o f the pedagogical choice when teaching subject specialisation 
provides student teachers with the opportunity to experience teaching and learning activities 
and make judgments about the effectiveness o f the pedagogical choice in making the content 
knowledge easily accessible or clear for others (Loughran, 2006; Korthagen, 2004; Ball & 
Cohen, 1999).
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Furthermore, modelling also supports the functions o f practicum as a tool in promoting 
theory and practice linkage. Practicum is a period when student teachers are placed in 
schools equivalent to teaching placement in the UK. The main purpose is to provide the 
student teacher with early exposure in a real classroom situation and, more importantly, 
provide an opportunity to apply theory to practice. However, research elsewhere shows that 
practicum was affected by many problems such as the shortage o f time, supervision 
problems, and logistic problems (Hoban, 2005; Darling-Hammond et al., 2005). Ahrens 
(2007), for example, asserts that Tack o f teaching experience is often the reason that theory 
fails to inform students but it is not an unreasonable criticism given the considerable pressure 
o f a one- or two-year preparation programme for teaching’ (p.75). Due to the obstacles in 
practicum, modelling was seen as imperative in teacher education. Ahrens (2007), for 
example, suggested that hand-on activities will help the students to see how theory connects 
to practice. Recent studies o f learning to teach indicate that immersing teachers in the 
materials o f practice and working on particular concepts using these materials has the 
potential to be particularly powerful for teachers’ learning (Ball & Cohen, 1999).
Types o f Modelling
The concept o f pedagogical skills or teaching skills relies on research o f effective teaching. 
Work on this area (e.g.. Brown, 1994; Perrot, 1982; Wragg, 1984; Kyriacou, 1991) shows 
that teacher development needs to go beyond the acquisition of knowledge what to teach and 
how to teach. Kyriacou (1991), for example, states that ‘the essence o f being an effective 
teacher lies in knowing what to do to foster pupils’ learning and being able to do it’ 
(Kyriacou, 1991, p.l). In this study, teacher educators are expected to model the infusion 
approach to teaching thinking skills. Modelling in teacher education means teaching two 
things simultaneously: the content under consideration and the teaching employed to convey 
the content (Loughran, 2006). There are two main types o f modeling: implicit modelling and 
explicit modelling.
Implicit modelling: In implicit modelling teacher educators employ an intended teaching 
approach without explaining their choice o f pedagogical approach. The work o f Russell 
(1997) in his articles on ‘How I Teach IS the Message’ is one of the good examples o f 
implicit modeling. Russell states:
Learning from time to time, usually in unexpected ways at unexpected 
moments, that some new teachers did ‘catch the message in my teaching’ 
and express it in their own teaching sustains my conviction that how I
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teach should be the message that teacher candidates take from my 
classroom, (p.46).
In the context o f an infusion approach to teaching thinking skills, teacher educators employ 
all four principles but do not explicitly explain the teaching behaviour. However, providing 
the student teacher with the opportunity to experience certain teaching strategies through 
implicit modelling is not effective enough to change student teachers’ preconception about 
teaching and learning. This is due to the fact that there is a high possibility that student 
teachers are unaware o f teacher educators’ teaching behaviour. This is the reason why 
student teachers do not get much benefit from teacher educators’ efforts to model the new 
educational practice (Wubbels, Korthagen, & Broekman, 1997).
Explicit modelling: The limitation o f implicit modelling creates the need to bring teacher 
educators’ pedagogical choices into student teachers’ consciousness. This explicit modelling 
requires teacher educators to explain teaching behaviour. Loughran (1997), for example, 
stresses that.
In the teaching and learning episodes in which we engage our teacher 
candidates, they need to reflect on their cognitive and affective 
development as learners as a result o f our pedagogy, while also reflecting 
on the pedagogy itse lf-  how and why it is used, adapted, understood and 
developed, (p.5)
According to Loughran (2006), teacher educators’ practice should give student teachers 
access to the thoughts and actions that shape such practice. Therefore, explicit modelling 
should be accompanied by efforts to connect the pedagogical choice with public theory. 
Bullough (1997) highlights the importance o f public theory in nurturing, refining, and in 
some cases undermining his own experience as a teacher educator. Hence, he concluded that 
‘public theory has on occasion helped me to know what to look for and helped me better to 
see, to anticipate consequences’ (p.20). This is the way to connect theory to practice, which 
was always found to be problematic in the context o f teacher educators (Russell, 2005; 
Darling-Hammond, 2005)
Besides the effort to link teaching practice to public theory, connecting explicit modelling 
with student teaching practice is another important aspect. Loughran (2006) explains the 
rationale as follows:
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If  learning about teaching is simply the absorption o f teacher 
educators’ pedagogy knowledge, then it seems to me most likely 
that it will be leamt in a manner that encourages digestion and 
regurgitation in practicum experiences... Bring the teaching 
approach to the level o f student teachers’ consciousness by 
discussing the pedagogical choice and connecting to public theory 
is very important but it is not sufficient. There is the need to 
connect the pedagogical choices to the student teachers’ practice.
What is more important, according to Loughran, is the need to bring the teaching approach to 
the level o f application in the context o f teaching and learning in a school’s classroom. In this 
respect student teachers will be able to consider their own developing practice and make 
informed decisions about their teaching. By using a ‘giving metacommentary’ approach. 
Wood and Geddis (1999) show how their pedagogical choices are not only explicit but also 
connect the pedagogical choice to teachers’ teaching practice in schools. In their self- 
conscious narrative case study. Wood and Geddis highlight the following example o f how 
teachers could manage their time effectively during teaching. They started the mathematics 
lesson by writing some questions on the blackboard and gave the students two minutes to 
answer. While the students were calculating the answer, the teacher said:
You know what I’m going to do now? I ’m going to take attendance. I 
didn’t take attendance at the beginning o f class. I got started right away 
when people came in because I didn’t want to waste two minutes taking 
attendance. Now I’ve got two minutes to myself when you’ve got 
something to do, and I ’m going to take attendance. The point is, I don’t 
want to eat up good instructional time with administrivia. You know ... 
you can spend a huge amount o f time on administrative tasks and then not 
have enough time to teach. So, you’ve got to manufacture times to do that 
stuff, (p. 113)
Based on the concept o f modelling discussed above, modelling the infusion approach means 
that teacher educators should: (i) employ the infusion approach in their teaching which 
consists o f four stages o f teaching activities; (ii) connect his/her exemplary behaviour with 
theory, and (iii) make the link to student teachers’ own teaching practice. This extends 
teacher educators’ teaching goal from solely focusing on content knowledge to including 
thinking skills teaching and developing student teachers’ knowledge and experiences
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Despite the important role o f modelling in teacher education, research on this area is very 
limited. In a study o f ‘teacher educator as a role model’ Lunenberg et al. (2007) found that 
there appeared to be little or no recognition o f modelling as a teaching method in teacher 
education. Some examples o f modelling occurred without planned or unconscious actions. In 
this respect, some suggestions were offered in order to ensure that modelling is given a high 
priority in teacher education. These include teacher educators involved in research such as 
self-studies and action research, observation and discussion o f each others’ practice. 
Furthermore, the researchers highlighted that this area o f study is very limited:
We must emphasise that research in this area is likewise in the initial 
stages. The study reported here is a limited exploration of what appears to 
be a blank spot in the research literature. We hope that it will encourage 
researchers in other countries to explore whether our findings reflect the 
situation elsewhere in the world, (p.599)
Furthermore, literature show that the education o f teacher educators has been long neglected. 
Murry and Male (2005), for example, highlight that few studies look at teacher educators’ 
professional experiences and induction need as they joined teacher education. Furthermore, 
Wideen et. al (1998) argue that teacher educator is one o f important players in teacher 
education but ‘one aspect o f the ecosystem that appeared to be missing from the research was 
the teacher educators themselves’ (p. 169). This issue is also found in Western countries and 
has recently begun to emerge in the literature where teacher educators preparation is very 
poor and it is under research area (Koster et a l, 2005; Murray and Male, 2005; Cochran- 
Smith, 2003; Korthagen, 2000). Cochran-Smith (2003) stated that
Despite the many expectations that US and other teacher educator around 
the world are striving to meet, there has been little attention to 
development o f a curriculum for educating teacher educators, or to local 
and larger policies that might support the development of what teacher 
educators need to know and do in order to meet the complex demands o f 
preparing teacher for the 21®^  century, (p. 14)
The research project on teacher educators conducted by the European Council Minister o f 
education reported that there was ‘an almost absence structured training and supervision o f 
teacher education (European Journal o f Teacher Education, 1990). Ten years later, the Green 
Paper o f Teacher Education in Europe reported that ‘A number o f problems o f  teacher 
education could arise from the fact that the whole issue o f education o f teacher educators 
have been rather neglected.’ (Buchberger, Campos, Kallos, and Stephenson,2000, p.62).
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Recently, in Asia the National Council for Teacher Education o f India (NCTE, 2009) 
reported a similar conclusion
The need and importance o f professionally trained teacher educators has 
been underscored in statements on educational policy time and again but 
the situation on the ground remains grim; there is severe shortage o f 
properly qualified and professionally trained teacher educators at all stages 
o f education and especially at the elementary stage. The shortage refers to 
both inadequacy o f required numbers as well as to mismatch in the 
qualifications o f teacher educators and their job requirements.
Fullan (1993) argues that teacher education has been overlooked as a tool for improvement in 
education. On the other hand, the quality of teachers depends in large measure upon the 
quality o f their professional education. Herein, Fullan reminds us that ‘the problem of 
productive change simply cannot be addressed unless we treat continuous teacher education- 
pre-service and in-service- as the major vehicles for producing teachers as moral change 
agents’ (p.7).
Summary o f Literature Reviews 
Different change processes are associated with different learning theories and are thus best to 
achieve different learning goals. The centralised system which is framed by the objectivist 
learning theory emphasise knowledge transfer in the form o f pre-identified blueprints from 
the policy-maker at the top level to the implementer at the bottom and this is appropriate to 
achieve technical change. In contrast, the centralised system which is based on the 
constructivist learning theory offers active participation by practitioners in the change 
process. This is best to achieve adaptive change which requires change in cognition and 
behaviour. Thus, for the purpose o f changing instructional approach, the decentralised system 
seems to provide a better context. The educators’ active participation would provide the 
opportunity for them to understand the problem under scrutiny, the rationale behind the 
change, share the vision for change, expose and understand what to change and how to 
change it. This is important in the context o f thinking skills policy which demands a new 
instructional approach.
Literature shows that there is no consensus on one precise definition o f the term thinking 
skills. Instead, a number o f researchers provide lists, taxonomies and types o f thinking that 
they believe should be the focus o f instruction. In this respect, thinking skills were explained 
as consisting o f several interrelated elements by referring to the complexities o f the process
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involved. Thinking processes that involve simple strategies are known as core thinking skills, 
basic thinking skills, and essential thinking skills, while thinking processes that required 
complex strategies are associated with problem-solving skills, decision-making skills and 
conceptualisation. Furthermore, the creative and critical thinking are commonly associated 
with the quality o f thinking. The core thinking skills, creative and critical thinking, are 
important in executing complex thinking strategies. These are all the thinking skills elements 
that should be clear to teacher educators before they are able to emphasise high-order 
thinking in their teaching.
Furthermore, teacher educators also need to understand the instructional strategy for 
cultivating students’ thinking. The literature indicates that there are three main approaches to 
thinking skills teaching. The first is a stand-alone approach based on the assumption that 
thinking skills should be taught explicitly through specific courses in thinking skills. The 
second is a content-oriented approach which is based on the assumption that thinking cannot 
be separated from content. Thinking is regarded as the way to develop in-depth 
understanding o f the content. Lastly, the infusion approach is based on a combination o f the 
stand-alone approach and the content-oriented approach. In this approach, thinking is taught 
explicitly across the curriculum. Literature also indicates that there are many teaching 
techniques that could be employed for developing students’ thinking. These are all the 
strategies that should be clearly understood by teacher educators before they are able to 
decide which strategies are appropriate to be adopted in their daily teaching practice.
As mentioned above, change in cognition and behaviour are best accomplished through the 
active participation o f educators in the change process. Therefore, when thinking skills policy 
is implemented in the context o f linear transfer o f blueprints from the policy-maker, the 
accomplishment o f change may be problematic. In this regard, the concern over the 
organisational factor that frames the change process is imperative in the educational change 
effort. However, this issue is rarely discussed in the literature on educational change. This is 
particularly true in the context of teaching thinking skills where most research was conducted 
in the input-output tradition. They focused on exploring the teaching strategies that are 
conducive to thinking development, examining teachers’ readiness, measuring students’ 
thinking development, and identifying problems in teaching thinking. Furthermore, there is a 
dearth o f studies focusing on teacher education which is responsible for preparing teachers 
for teaching thinking skills. Thus, the study o f the implementation o f thinking skills policy in 
teacher education is intended to contribute to the scant literature on educational policy 
implementation in teacher education in general and thinking skills policy in particular. The
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ultimate aim is to shed light on the discussion about the organisation factor and its relation to 
learning and contextual consideration in the educational change process.
The following chapter will discuss the education system where this study was conducted. It 
highlights the organisation factor in educational change which led to the identification of 
several gaps that raised the need for inquiry.
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CHAPTER 3
THE CONTEXT OF THE STUDY
Introduction
Malaysia is an independent nation state, a parliamentary constitutional monarchy, with a 
federal government structure that was inherited from British colonisation. The country 
comprises 13 states spread across two major regions separated by the South China Sea 
(Peninsular Malaysia and East Malaysia on the island o f Borneo). Malaysia is a multi-ethnic, 
multicultural and multi-religious country with a population o f 28.96 million (Economic 
Planning Unit, Malaysia, 2010) consisting o f three main races: Malay, Chinese and Indian. 
The multicultural element is a colonial heritage which resulted from the inflow of Chinese 
over a long period (to both Peninsular Malaysia and East Malaysia) as tin miners and the 
inflow o f Indians to Peninsular Malaysia as rubber plantation workers. The colonial heritage 
also included a relatively prosperous economy based mainly on rubber cultivation and tin 
mining, along with the more traditional smallholder production o f rubber, rice, vegetables 
and fruits, and small-scale fishing.
The Education Svstem: Hierarchv o f the Management 
Malaysia has a highly centralised education structure that is hierarchically organised into four 
levels, namely, federal, state, district and school. Each o f the levels is managed by a specific 
organisation, as illustrated in Chart 3.1
School
State
(State Education Department)
District 
(District Education Office)
Federal 
(Ministry of Education)
1 1 »  T T ip  A A îin îiC T pm /^nt S t m n t n r f »
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At the federal level, the Minister o f Education heads the MOE. He is responsible for the 
administration o f the education system and the implementation o f educational policies. He is 
assisted by two deputy ministers and a parliamentary secretary.
The administration o f the MOE is mainly divided into two parts: the education service and the 
administrative service. The first is headed by the Director General o f Education and the second 
by the Secretary General o f Education. Both the Director General o f Education and Secretary 
General o f Education are directly responsible to the minister. The Director General, who is 
responsible for professional matters, is assisted by five deputies. The Secretary General focuses 
on administrative affairs and is assisted by two deputies.
The MOE at the federal level is responsible for developing education policies that are congruent 
with national aspirations and goals. The MOE also translates the education policies into plans, 
programmes, projects and activities and coordinates the implementation. The decision-making 
process at the MOE is performed through a system of committees. The main task o f the 
committees is to facilitate inter-division and intra-division decision-making. The highest 
decision-making body at the federal level is the Educational Planning Committee (EPC). The 
EPC, which is chaired by the minister, is accountable for formulating general policy guidelines. 
However, the parliament has the ultimate authority on education. Therefore, policy issues that 
have wide ramifications are referred to parliament before final decisions are made. Chart 3.2 
presents the policy decision-making structure o f the MOE.
As shown in Chart 3.2, the policy decision-making structure also involves six steering 
committees. The committees are assigned not only to develop policy guidelines but also to 
coordinate and monitor the implementation o f educational policies in preschool, primary school 
and secondary school. Besides these committees, the issue o f planning and implementing 
education policy is discussed through several forums at the Conference o f Heads o f Professional 
Division, Conference o f Education Directors, and the Pre-Council.
The education policy that is decided at the top level o f the MOE will flow through the State 
Education Department (SED) and District Education Office (DEO) before reaching schools 
as the target organisations. At the state level, there are 14 State Education Departments 
(SEDs) that are responsible for distributing and monitoring education policies and plans 
made at the federal level. Through two-way communication with the central agencies, the 
SEDs provide feedback about the education policies. The State Director o f Education heads 
the administration at the state level.
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Cabinet
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Division at National Level
Pre-Council
Conference 
o f Education 
Directors
Educational Planning 
Committee
Economic Planning Unit 
(Prime Minister’s Dep^ment)
National Development 
Planning Committee
Conference of 
Heads of 
Professional 
Division
Six Steering Committees
1 Central Curriculum Committee
2 Development Committee
3 Finance Committee
4 Teaching and Learning Material 
Committee
5 Scholarship Committee
6 Staff Development and Training 
Committee
Chart 3.2: The Policy Decision-Making Structure
In all states except for Federal Territory, Melaka and Perils, the educational administration at 
the district level is performed through the District Education Office. Generally, the offices 
were set up in June 1982 to facilitate and support the state administration. Specifically, the 
offices act as the link between the schools and state education offices. The organisational 
structure o f the District Education Office is shown in Chart 3.3.
Asst. District 
Education Officer 
(secondary) (1)
District Education 
Supervisor 
(Secondary)(l)
District Education OfiBcer
Asst. District 
Education OfiBcer 
(Primary) (1)
District Education 
Supervisor 
(Primary) (3)
Chart 3.3: Organisational Structure of the District Education Office
Schools which are located at the bottom level o f the MOE’s hierarchy are the target 
organisations where the education policy is implemented. Schools have their own 
organisation structure which is led by the Headmaster or Principal. He is bound by the 
authority, rules and policies from the top hierarchy which is responsible as the administrative 
and instructional leader. He is assisted by the Senior Assistant and Head o f Student Affairs. 
The Senior Assistant focuses on administrative tasks such as finance, resources, planning 
timetables, the curriculum, and school security. The tasks relating to student discipline, 
counselling, health and co-curriculum are under the Head o f Student Affairs. Schools with 
double sessions have afternoon supervisors who are responsible for assisting heads with daily
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administration and instruction in the afternoon session. The teacher, as the intended adopter 
o f the education policy, is situated at the lowest level.
The system o f education, then, can be described as providing basic education at the 
elementary level, general comprehensive education at the lower secondary level, and semi­
specialised education at the upper secondary level. Specialisation as preparation for 
university is done in Grades 12 and 13, or at the pre-university level, at the end o f which 
students sit for the Malaysian Higher School Certificate of Education examination. This is 
shown in Appendix 1.
An Overview o f Teacher Education Development in Malavsia
The development o f teacher education in Malaysia is closely tied to the development o f the 
education system, which is framed by the socio-economic and political agendas o f the 
country. The development can be discussed in relation to five phases: Pre- Independence in 
1957, Post-Independence (1957-1970), New Economic Policy (1970-1990), National 
Development Policy (1991-2000), and National Vision Policy (2001-2010).
Pre-Independence (Prior to 1957): The development o f teacher education since the colonial 
period has a strong relationship with the development o f schools. The British colonial 
education policy in Malaysia (Malaya, as it was known at that time) was dualistic in nature. 
The school system was characterised by a traditional colonial type o f school and vernacular 
schools. The purpose o f a traditional colonial type o f school was to train the required 
manpower to fill the minor posts in the economic and administrative sector. This function 
was to be realised through the English medium schools. Vernacular schools represented three 
major races in Malaya -  Chinese, Tamil and Malay. The Chinese and Tamil schools relied 
almost entirely on recruitment o f teachers from aboard. The Chinese schools recruited 
teachers mainly from China and Tamil schools recruited teachers from British India. For 
Malay schools, the British introduced teacher training colleges. For example, in 1907, a 
teacher training college was opened in Malacca. In 1913, another college was opened in 
Matang. However, both colleges were later closed. The combination o f the two colleges was 
set up in 1922 when the Sultan Idris Training College (SITC) was opened in Tanjung Malim. 
Currently it is referred to as the Sultan Idris University o f Education. In 1935, another 
teacher training college for Malay women was set up in Malacca. All the teacher training 
colleges prepared teachers for Malay vernacular schools. The emphasis o f the curriculum 
was mainly on practical gardening activities, basketry and other handcrafts.
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The number o f schools was increased after the Second World War due to the communities’ 
awareness o f the importance o f education. Teachers that were supplied by local colleges were 
not enough to fulfil the demand in schools. In order to supplement the local teacher education 
programmes, the Kirby Training College at Liverpool and Brinsford Lodge were set up to 
train Malayan teachers for English medium schools in 1951 and 1955 respectively. Both o f 
the colleges trained Malayan teachers for English medium schools.
Post-Independence (1957-1970): After independence in 1957, the development o f teacher 
education programmes was influenced by the Razak Report o f 1956. The report concerned 
the establishment of a national system of education for all, using the national language as the 
main medium of instruction. The unity and equality o f educational opportunities were the 
prime concern. This is due to the multicultural nature o f the Malaysian community, which 
consisted o f the three major races o f Malay, Chinese and Indians. The report recommended 
that schools should represent Malayan outlook by introducing common content syllabuses. 
The medium of instruction was the Malay language (the national language).
The recommendations o f the Razak Report led to the decision to have a standard form o f 
teacher training in the four different language media o f Malay, Chinese, Tamil and English to 
cater for the four different language types o f primary schools. As a result, in 1957, Day 
Training College/Centre (DTC) was set up and the two premier Malay Training Colleges, 
SITC and MWTC, were organised as primary training colleges. In 1958, the Language 
Institute was set up in Kuala Lumpur with the aim o f improving the quality o f the teaching o f 
the national language. Subsequently, Malayan Teachers’ Colleges (MTCs) were set up in 
Penang, Kuala Lumpur and Johor Bahru for the training o f secondary school teachers. 
However, the Razak Report (1956) also recommended that teachers o f lower secondary 
classes should undergo specific training for a two-year period in MTCs. As a result o f the 
establishment o f the three MTCs, Kirby Teachers’ College and Brinsford Lodge Teachers’ 
College were gradually closed in the early sixties.
In 1960, the implementation o f the Razak Report was reviewed. The review resulted in the 
Rahman Talib Report (1960). The report suggested the need for universal free primary 
education and an enhancement o f technical and vocational education. The report also 
suggested an automatic promotion up to Form Three (until the age o f 16). In order words, 
students that fail in the PrimarySix examination (age 12) should be given the opportunity to 
enrol in secondary schools (age 13 to 17). The introduction o f automatic promotion increased 
the demand for teachers because there was very little pupil dropout. The increased demand
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for teachers led to the establishment of several Regional Training Centres (RTCs) and part- 
time courses in 1965. However, the RTCs were terminated in 1968 when the supply of 
teachers was considered adequate.
New Economic Policv 11970-1990): Bv 1970, the government was in frill control of 
education, including teacher education, which had multiple responsibilities in that it catered 
for all classes and the various social and ethnic groups o f the multicultural polity as well as 
the political centre (Ratnavadivel, 1985). The development o f the national education system 
in 1970 was focused on national integration and national development. The aims were 
closely related to the racial riot tragedy in May 1969. The government realised that national 
integration was required to build a race with a new identity, the Malaysian. For this purpose, 
the centralised education system was seen as imperative for developing the unity and 
stabilisation o f the country. Through the Second Malaysia Plan that was scheduled in 1971 
for five years, from 1971 to 1975, the major objectives of education and training were to 
consolidate the education system for promoting national integration and unity.
In view o f the above-mentioned changes, there was an increasing need to revise the aims o f 
teacher education programmes. In 1971, a committee that was appointed by the Teacher 
Education Division, Ministry of Education of Malaysia, came up with its report. The 
committee specified some general aims on teacher education. The aims include providing 
opportunities for teachers to develop a feeling of loyalty to his or her country, to understand 
what constitutes the essentials o f democracy and accepted democracy as a way o f life. 
Teachers also need to appreciate and understand the government’s policy in relation to 
restructuring o f society as well as to develop the right attitude to people and to various 
branches o f knowledge (Lim et a l, 1991, pp.66-75).
In the period froml973 to 1978, the focus o f teacher education was to upgrade the quality o f 
teachers. For example, in 1973, the Basic (pre-service) Integrated Teacher Education 
Programme was implemented in all teachers’ training colleges. The areas o f specialisation 
were reallocated according to the expertise available in the teacher training college. The 
number o f teacher education colleges increased from 14 in 1970 to 25 in 1980.
In 1982, the Philosophy o f Teacher Education in Malaysia was documented. The philosophy 
is depicted in Figure 3.1. In order to produce effective teachers as defined by the philosophy, 
it was recommended that the teacher education curriculum should include at least four 
elements. Firstly, the curriculum should develop an insight into the national ideology and
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aspirations. Secondly, the curriculum should represent current and future policies and 
practices. Thirdly, the curriculum should develop strong subject matter knowledge in 
particular areas. Lastly, teachers should be competent in co-curriculum activities which 
enrich pupils’ learning experience.
The National Education Philosophy (FPN) which was documented in 1988 is another aspect 
that framed the direction o f teacher education. The FPN is used as the basis for any change in 
education. The FPN states:
Education in Malaysia is an ongoing effort towards further developing the 
potential o f individuals in a holistic and integrated manner, so as to 
produce individuals who are intellectually, spiritually, emotionally and 
physically balanced and harmonious, based on a firm belief in and 
devotion to God. Such an effort is designed to produce Malaysian citizens 
who are knowledgeable and competent, who possess high moral standards, 
and who are responsible and capable o f achieving a high level o f personal 
well-being as well as being able to contribute to the betterment of the 
society and the nation at large. (Education Planning and Research 
Division, 1994, p.viii)
THE PHILOSOPHY OF TEACHER EDUCATION 
The teacher who is noble in character, progressive and scientific in outlook, committed to uphold the 
aspirations o f the nation, and cherishes the national cultural heritage, ensures the development o f the 
individual and the preservation o f a united, democratic, progressive and disciplined society._________
GOALS
NATIONAL
UNITY
NATIONAL
CULTURE
SCIENTIFIC AND 
TECHNOLOGY
INDIVIDUAL
DEVELOPMENT
Teacher Teacher Qualities: Teacher Qualities: Teacher needs:
Qualities; Sensitive Productive Professional
Broad­ Ethical Progressive development
minded Moral ► Achievement-oriented < : ►Cognitive development
Disciplined Appreciate Innovative Physical development
Harmonious Aesthetic Creative Emotional
Adaptable Objective development
Sociable Religious development
Humane Social development
t t t
STRATEGIES
CURRICULAR CO-CURRICULAR
Figure 3.1 : The Philosophy of Teacher Education in Malaysia (Ministry of Education, Malaysia, 1982)
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The introduction o f the FPN has significant implications for teacher education programmes. 
They were required to prepare teachers with certain qualities. The teacher qualities can be 
categorised into three aspects. The first quality was that teachers must understand the 
integrated concept in the National Philosophy which emphasises the development o f 
individual spiritual, knowledge, physical and emotional aspects in an integrated manner. In 
this respect, teachers need to integrate all the aspects in their teaching. The second quality 
related to teachers’ attitude is an interest in developing lifelong learning and promoting the 
values amongst her/his students. Finally, the third quality concerns teachers’ role as a model 
for students in terms o f the use o f the Malay language and socio-cultural interrelationships.
National Development Policv 11990-2000): In the early years, education was used as a 
nation-building tool. Over time, as political stability was achieved, the role o f the education 
and training sector was extended in the 1990s, when it was also a contributor to the 
development o f high-quality human resources for fulfilling the demand o f the government’s 
Vision 2020. Vision 2020 articulates Malaysia’s aspiration to become a fully developed 
country in its own mould by the year 2020.
Rapid changes in response to increase the quality o f education for all were apparent. In 
relation to this, education programmes were reviewed and several education reforms were 
introduced. These include the establishment o f smart schools, the upgrading o f vocational 
schools to technical schools, and increased used of information and communication 
technology (ICT) in education. In terms o f teaching and learning goals, there was the shift 
from being solely focused on content knowledge to including the cultivation o f student 
thinking skills, a student-centred approach which has brought about the inclusion o f thinking 
skills across the curriculum. This is consistent with the development o f education across the 
world that has shifted to cultivate student thinking.
National Vision Policv (NVP) (2001-2010): The National Vision Policy (NVP) builds upon 
and maintains the efforts of the NEP and NDP, and incorporates the Vision 2020 objective of 
transforming Malaysia into a frilly developed nation by 2020. The Education Development 
Plan for Malaysia (2001-2010), henceforth referred to as the Blueprint, takes into account the 
goals and aspirations o f the NVP to build a resilient and competitive nation, as well as an 
equitable society, to ensure unity and political stability. Like other countries across the world, 
Malaysia is faced with the challenges o f the 21®^  century which are characterised by 
globalisation, liberalisation, internationalisation, and the development of ICT. One o f the 
main strategies to cope with the challenges is through the development o f a knowledge-based 
economy. The knowledge-based economy is.
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.. .one where generation and utilisation o f knowledge contribute 
significantly to economic growth and wealth creation. While traditional 
factors o f production, that is labour, capital, raw materials and 
entrepreneurship, remain important, knowledge will be the key factor 
driving growth, creating new value and providing the basis to remain 
competitive. (Third Outline Plan Perspective, Economic Planning Unit,
2000: pp.l 19-120)
The development of the knowledge-based economy will support the goals o f the NVP to build 
a resilient nation, encourage the creation o f a just society, maintain sustainable economic 
growth, develop global competitiveness, strengthen human resource development, and 
maintain sustainable environment development. These goals will be achieved by focusing on 
the development o f human capital thinking ability. This is due to the fact that, 
the nucleus o f knowledge-based economy will be human capital -  
essentially the capacity to create, innovate, generate and exploit new ideas 
as well as apply technology.. .(Third Outline Plan Perspective, Economic 
Planning Unit, 2000: p. 120)
As the thinking ability o f human capital is the key driver o f the growth o f a knowledge-based 
economy, the focus on developing students’ thinking skills will continue to be an important 
goal in education and training. Toward this goal, key strategies include the transformation o f 
teaching methods to promote creativity, originality, innovation, and analytical skills (Third 
Outline Plan Perspective, Economic Planning Unit, 2000, p. 133). The Education 
Development Master Plan 2001-2010 (Ministry o f Education, 2001) outlined that for the 
period from 2001 to 2010 the education blueprints plans to ‘nurture creativity and 
innovativeness among students’ (p.3). All these have a close relation with the cultivation o f 
‘first-class mentality’ o f the human capital. This supported the introduction o f the teaching o f 
creative and critical thinking across the curriculum in the 1990s. To further emphasise 
thinking skills teaching, the curriculum development centre developed the teaching thinking 
skills module as a guide for teachers and teacher educators to implement the policy.
The foregoing discussion shows that educational policy for school development has a close 
relationship with teacher education development both in terms of quantity and quality. The 
policy that gives all students the opportunity to go to secondary school, for example, 
demands the increase o f the teacher supply from teacher education programmes. The 
introduction o f new subjects in schools requires teacher education to supply new teachers
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that are able to teach the new subjects. Similarly, the policy that involved the change in 
teaching approach requires the teacher education programme to prepare teachers with the 
necessary/relevant qualities. Thus, it can be summarised that the teacher education 
programme is one o f the strategies that contribute to the policy implementation in schools.
As mentioned before, the Education Blueprint that consists of education policy and the 
strategy for the implementation is determined by the central committee at the top 
management level o f the centralised education system. In the context o f schools, although 
many argue that the bureaucratic structure is always problematic in terms o f transferring the 
policy to the bottom level, at least there is a clear channel o f communication o f how the 
policy transfers from the policy-maker to the implementers. However, in the context o f 
teacher education, although there is a relationship between the educational policy 
development and the role o f teacher education, there are no clear channels o f communication 
o f how the policy can be communicated to the teacher education programme for further 
action. This is particularly true in the context o f teacher education for secondary education 
which is under the jurisdiction of the MOHE rather than the MOE which develops 
educational policy. This issue will be discussed in the following section.
The Pattern and Control o f Teacher Education
Malaysia has a dual system o f teacher education which involves two types o f institutions -  
teacher training colleges and teacher education programmes at universities. The teacher 
training colleges are responsible for training non-graduate teachers and the universities focus 
on preparing graduate teachers. Both the teacher training colleges and universities share a 
vision o f producing high-quality teaching professionals. Teacher education was under the 
jurisdiction of the MOE before the establishment of the Ministry o f Higher Education 
(MOHE) on 27 March 2004. However, since 2004, teacher education programmes at the 
universities and teacher training college have been separated and given to the MOHE and 
MOE respectively. The MOHE prepares teachers for secondary schools via government- 
frmded universities and the MOE particularly through the Teacher Education Division (TED) 
providing teachers for primary schools and lower secondary schools via the teacher education 
colleges.
Teacher Education at Teacher Training Colleges: Before upgrading to Institute o f Teacher 
Education (IPG), the teacher training college level trained for primary and lower secondary 
school. There are 27 teacher education colleges in Malaysia conducting pre-service teacher
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The teacher education curriculum for the pre-service teachers at the IPGs adopts a generalist 
approach for primary school teachers and subject specialisation for teachers at lower 
secondary schools. The admission to these IPGs requires a Malaysian education certificate 
which is obtained after five years o f secondary education (equivalent to O-level) or a 
Malaysia Higher Education Certificate (equivalent to A-level).
The training period in IPGs was lengthened from two and a half years to three years in 1996, 
leading to a Diploma in Teaching instead o f a Certificate o f Teaching. When teacher 
education colleges upgraded to IPGs in 2005, a four-year degree-level course for Bachelor of 
Teaching (PISMP) was introduced. This is in line with the government’s aspiration to 
provide graduate teachers for primary schools and lower secondary schools.
The management o f the IPG is coordinated through the Teacher Education Division (TED) of 
the MOE. It is the objective o f the TED to develop IPG as centres o f excellence. The TED 
with the help o f the Planning and Policy Unit o f the MOE carried out the task to plan the 
direction o f teacher education. The curriculum unit determines the curriculum offered for 
various courses in IPGs. The assessment unit manages the setting and marking o f 
examinations and awarding o f grades to student teachers. The student-selection unit handles 
aptitude tests and interviews to select candidates.
Teacher Education at Universitv Level: As mentioned before, teacher education at the 
university level is under the management o f the MOHE which was established in 2004. 
Originally, higher education was under the management o f the MOE via the Higher 
Education Division. However, due to the expansion role o f higher education, especially in 
terms o f its contribution toward the development of science and technology and 
internationalisation, the government decided to establish the MOHE in 2004. The MOHE is 
divided into five units, namely: the Malaysia Qualification Agency (MQA), Malaysia Higher 
Education Academy (AKEPT), and the Management, Development and Higher Education 
Departments. All universities are directly under the management o f the Higher Education 
Department.
Six of the seven govemment-frmded universities offer courses in education. Teachers thus 
trained, known as graduate teachers, are normally assigned to teach in secondary schools. 
Teacher education at the university level offer two types o f programme, namely the 
consecutive programme and the concurrent programme. The consecutive programme is a 
one-year postgraduate diploma in education offered to students who have already obtained 
their first degree. In contrast, the concurrent programme takes students for teacher education 
at the beginning o f their undergraduate study. The students study education courses together
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with their subject specialisation. This programme takes four years leading to the Bachelor of 
Science (Education) or Bachelor o f Arts (Education).
Except for the Universiti Pendidikan Sultan Idris, which specialises in teacher education, 
other teacher education programmes are situated in the academic universities. There are at 
least six levels o f management structure for teacher education programmes. This is shown in 
Chart 3.4.
Unit
Faculty o f Education
University
Department
Department o f Higher Education 
____________ (DHE)____________
Ministry o f  Higher Education 
_________ (MOHE)_________
Chart 3.4: Management strueture o f teacher edueation
The policy and decision-making process o f the MOHE is organised through the Policy 
Review Committee (PRC). The PRC consists o f five departments: the development 
department, management department, higher education department, polytechnic department 
and community colleges education department. The issues related to higher education are 
discussed in the weekly meeting o f the PRC. Once certain issues deliberated, fiirther studies 
will be conducted by the Planning and Research Division. Three types o f study that are 
always undertaken are a feasibility study, development study and impact study. The research 
usually involves the engagement o f expertise from higher institutions or other non-academic 
institutions as consultants. The experts will be given a budget to conduct research. The 
research findings will be presented in the Technical Committee which consists o f the Senior 
Assistant Secretary of Human Resource Development and Principal Assistant Secretary o f 
the Planning and Research Division. Later on, the finding is presented to the steering 
committee which includes the Secretary General o f the MOHE, and internal and external 
members, expertise and authority relevant to the researched issue. The approved final report 
from both committees will undergo the next step which involves the processes and activities 
geared to the formulation of policy. The approved final report will be merged with current 
higher education policies and other relevant government policies and later translated to 
drafted policy. The drafted policy will be submitted to other relevant divisions and 
departments, and other ministries, agencies and stakeholders. Once feedback is received, it
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will be further reviewed and assessed in the Policy Review Committee, before it is 
satisfactory to be sent to the Policy and International Division (PID) for procedural purposes. 
The PID will submit the policy proposal to the Cabinet for debate. The Cabinet will decide 
either to approve it or request changes. The process is summarised in Chart 3.5.
Cabinet
Research by expertise form relevant fields 
(Planning and Research Division)
Feedback fi-om relevant divisions, 
department, ministries, stakeholders
Formulation of draft policy 
(Planning and Research Division)
Agenda setting 
(Policy Review Committee)
Reviewed and assessed 
(Policy Review Committee)
Procedural purpose 
Policy and International Division
Chart 3.5: Policy and decision-making process of the MOHE
Unlike the IPG teacher education curriculum which was developed and approved by the 
MOE, the teacher education programmes that are proposed by universities need approval 
fi*om the Higher Education Committee o f the DHE. Admission to the concurrent programmes 
requires at least a Malaysian Higher Education Certificate, Diploma holder or Science 
Matriculation (Pre-university course) and other specific requirements which depend on the 
programme. The student intake to the programmes is managed by the MOHE.
Although the teacher education programmes are under the jurisdiction o f the MOHE, they are 
responsible for preparing teachers that in a way that is consistent with the current educational 
policy that is developed by the MOE. In this respect, teacher education programmes at the 
universities have to deal with policies by both the MOE and MOHE. This illustrates the 
complexity o f teacher education programmes at the university level. Unlike the teacher 
education programmes at the IPGs, which have direct connection with the MOE through the 
TED, there is no clear channel o f communication of how the education policies transfer to 
teacher education programmes at the universities. The teacher education programmes at 
universities are separated from the MOE which developed policy related to education at 
primary and secondary levels.
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The MOE initiates a lot o f educational innovation/educational reform in order to enhance the 
quality o f the workforce to be consistent with current needs. The teaching o f thinking skills, 
for example, requires the teacher education programme to prepare teachers with the ability to 
cultivate students’ thinking. However, the unanswered question is how well the new 
requirements are diffused and implemented in teacher education programmes. The policy 
decision-making process is taken by the top management o f the MOE. It seems that the 
teacher education programme role is that o f the implementer of decision made by others.
The challenge to the MOE in education management is to overcome issues and problems due 
to its structure that is hierarchical, centralised, and heavy at the top (departments/divisions) 
but small at the bottom (state/district education departments), bureaucratie issues, as well as 
inefficient and ineffective management o f resources and personnel, and the implementation 
of certain policies. (Education Development Plan Malaysia 2001-2010 Report, Ministry o f 
Education, p. 14)
The Living Skills Teacher Education Programme 
This study was conducted in a one-teacher education programme in Malaysia, which 
specialised in a living skills course. The need for a study in the context o f a living skills 
teacher education programme is imperative. This is due to the fact that thinking skills are the 
most integral objectives in the teaching o f living skills in schools. One o f the main objectives 
of the ILS is to prepare students with knowledge and basic technological skills that enable 
them to invent and produce creative and innovative products (Curriculum Development 
Centre, 1990).
Living skills consists o f four main areas: home economics, agriculture, business and 
entrepreneurship, and technological skills. Before living skills was introduced in 1989, each 
o f the areas was taught as an elective under the multi-course system. Lower secondary 
students (year 7 to 9 o f schooling) only needed to choose one of the areas. Through the multi­
course system which was introduced in 1965, students were specialised in particular areas. 
However, the government realised that specialisation at the lower secondary level was too 
early. Through the introduction o f living skills, all lower secondary students have the 
opportunity to learn all o f the areas.
In 1993, the living skills teacher education programme was established at one university in 
Malaysia. The faculty o f education via the Technical and Engineering Department is 
responsible for preparing high-quality living skills teachers. The duration o f the programme
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is four years. The student teachers will be awarded the Bachelor o f Education and 
Technology. Students are accepted from science matriculation and if they are Malaysian 
Higher Certificate holders (equivalent to A-level in the UK) or Diploma holders (equivalent 
to 0-level in the UK). The application has to be sent to a central committee o f the higher 
education ministry where they are then processed. The selection o f candidates for interview 
is based on the rigid application o f minimum academic requirements. Through the interview 
the candidates are assessed particularly for their abilities in communication skills, and what is 
seen to be a healthy and constructive attitude towards teaching. Nevertheless, thinking skills 
knowledge and skill are notably lacking in the entry assessment protocols. The final decision 
as to whether the candidate is accepted or not is taken by the central committee o f the 
MOHE.
The Structure of the Programme: In the programme, the student teachers are required to 
study three major components as shown in Table 3.1. The first component is Contemporary 
Issues in Education and Society which contributes 13% o f the programme. This component 
consists o f university general subjects that are compulsory for every student. They are aimed 
at thoroughly developing students’ cognitive, affective and psychomotor potential.
Table 3.1: The Structure of the Programme
No Classification Credits %
I Contemporary Issues in Education
and Society
1. University Compulsory Subj ects 8 13
2. Language 6
3. Co-curriculum 2
ii Specialised Education (living skills ) 73 59.35
iii. Professional Subjects
a. Fundamental Education
Humanity and behaviour/teaching
and learning/educational 12 17.89
policy/planning and evaluation
Final-year undergraduate project 6
Information technology and
multimedia 4
b. Practical
Teaching practice 8
Industrial training 3 9.76
Micro teaching 1
total 100
The second component is specialised education in living skills or subject matter knowledge 
which contributes the highest percentage (59.35%) of the programme. This component is 
divided into four main areas: home economics; agriculture; business and entrepreneurship; 
and technological skills. Except for business and entrepreneurship, the remaining three areas 
are divided into several suh-areas. Through home economics, for example, the student
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teachers study about food preparation, clothing and fabric, food technology, and consumer 
product studies. Agriculture covers subjects such as propagation, plant management, and 
horticulture and agro technology and livestock production. Technological skills offer subjects 
such as wood technology, auto cad, engineering drawing, invention, electrical, industrial 
design, and welding and fabrication.
The third component is the professional subjects which equip future teachers with the 
knowledge and skills that enable them to become competent and effective teachers. There are 
two groups o f professional subjects, namely fundamental education and practical works. In 
fundamental education, the student teachers are exposed to the theoretical part o f teaching 
such as education psychology, education philosophy, pedagogy, evaluation, and information 
technology and multimedia. Through practical works, such as teaching practice, the student 
teachers are expected to put all the theories they have learned into practice. Teaching practice 
is undertaken by all student teachers during their third year. They are placed either in 
technical and vocational secondary schools or ordinary secondary schools. The period o f 
teaching practice is organised over 12 weeks. Supervision o f teaching practice is carried out 
by the teacher educators from the Technical and Engineering Education Department, 
University o f Technology, Malaysia. The student teachers are also attached to a particular 
teacher in the school who acts as a ‘guide teacher’.
Teaching practice is intended to provide a link between theory and practice. However, the 
results o f many studies on the effectiveness of teaching practice in Malaysia show that the 
impact of teaching practice on teachers’ ability to link theory to practice is often meagre. The 
review o f over 38 teacher education programmes in Malaysia by Rosnani and Suhailah 
(2003) revealed two main obstacles in teaching practice. First, the minimum period for 
teaching practice which is limited to 12 weeks was not enough to develop student teachers’ 
teaching skills. Second, some schools did not give full cooperation to the teaching practices. 
Given this scenario, the teacher educators’ role as a model o f teaching is imperative as a way 
to link theory to practice.
As part of the requirement o f the programme, industrial training is undertaken by all student 
teachers. The purpose o f the training is to expose the prospective technical teachers to the 
actual environment in industry. The duration o f the practical training is eight weeks and this 
is undertaken during the semester break in their second year. The specific objectives o f the 
training are: (a) The application of theories, principles, and skills that they have learned in 
real industry situations, (b) Identification o f a variety o f new knowledge and skills in their
specialisation areas, and (c) Identification o f how the industries use their knowledge and 
skills in order to succeed in business.
The structure indicates that the programme is characterised by fragmentation. The structure 
o f the programme is characterised by fragmentation which is framed by the behaviourist 
view o f learning to teach (Hohan, 2005). This focuses on the independent components o f 
teacher education such as practicum, foundation o f education, and subject specialisation. This 
compartmentalised course structure assumes that skills and knowledge about teaching in a 
classroom can be learned by the accumulation of independent components. The main aim is 
to provide independent knowledge bases about teaching, assuming the student teachers will 
integrate them into their teaching. This indicates the specialisation o f tasks among teacher 
educators. This appears to be not in line with the concept o f modelling in which all teacher 
educators are responsible for exposing and developing student teachers’ knowledge about an 
instructional approach (Korthagen et al., 2005) 2005).
Beside the fragmentation issue, the content o f the programme seems to be very complex. The 
goal o f preparing students to be able to teach all the components is too ambitious compared 
to the duration o f the programme. Within four years the students have to leam different areas. 
Unlike other teacher education programmes, such as those specialising in language, for 
example, the technical and vocational subjects require students to leam both theory and 
practical aspects. They also need to undertake industrial training. According to Vasiliy et al. 
(2009), teacher education in the technical and vocational areas would require ‘twice the time 
and twice the effort compared to single field training’ (p. 1285). However, the duration o f the 
existing programme is similar to other programmes such as those specialised in mathematics, 
chemistry, and Teaching English as a Second Language (TESL). Thus the inclusion of 
thinking may add to the complexity of the programme, the teacher educators’ tasks, and the 
student teachers’ tasks and capability to cope with a very ambitious programme with a 
limited time.
The teacher educators: In Malaysia, teacher educators working on teacher education courses 
come from two groups. The first group is certified schoolteachers, typically with a significant 
career record of successful practice in secondary schools (for pupils aged from 13 to 17 
years). The second group comes into the field o f teacher education straight after their 
master’s degree or PhD study. Most of the teacher educators in Malaysia come from the first 
group and the general expectations are that all Malaysian teacher educators have teaching 
experience in schools and this will enable them to be effective teachers and facilitators o f 
learning: for nrosnective teachers. This exnectation is over simnlistir, hem nce the tpapbprc’
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profession to some extent is different from the teacher educators’ profession. Murray and 
Male (2005), for example, make a useful distinction between first-order teachers 
(schoolteachers) and second-order teachers (teacher educators). First-order teachers teach 
subjects to their students in school, while second-order teachers are responsible for 
‘inducting their students into practices and discourses o f the school and of teacher education’
(p. 126).
Most o f the teacher educators who entered teacher education straight after their postgraduate 
education were not from an education background. This is particularly true for the teacher 
educators who taught subject specialisation courses such as electrical engineering, 
mechanical engineering and civil engineering. Their expertise is limited to their field and 
lacks professional knowledge about teaching. This may raise a question over their ability to 
fulfil the task as a role model for teaching.
Summary
This chapter has discussed the contextual aspect that underlies the implementation o f 
thinking skills policy in the context o f teacher education. An education system based on a 
fully centralised system indicates tight control in an education policy formation. The teacher 
education that operates in higher education is under the control of the MOHE. On the other 
hand, the education policy for schools, which has a direct impact on teacher education, is 
developed hy the MOE. This illustrates a long chain o f command since the management of 
education is hased on hierarchy where the education policy has to flow from one level to 
another level before reaching the target sub-systems. Furthermore, there are some contextual 
factors that may inhibit teacher educators from modelling thinking skills teaching. However, 
so far, there has been a lack of literature highlighting what is happening and how teacher 
education is responding to thinking skills policy. As mentioned in Chapter two, the studies 
about thinking skills policy mostly focused on the implementation in schools. Thus, this 
study has been undertaken in order to contribute to what is scant literature about policy 
implementation in the context of teacher education with a specific focus on thinking skills 
policy.
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CHAPTER 4
RESEARCH M ETHODLOGY
Introduction
This chapter discusses the methodology adopted for this study and the methods applied in 
collecting, analysing and presenting the data that address the question o f how eight teacher 
educators conceptualise and model thinking skills teaching. The chapter consists o f the 
following sections: The Case Study, Design o f the Study, Research Site, Participant 
Selection, Sources o f Evidence, Field Procedures, Data Analysis, Limitations o f the Study, 
and Ethical Issues.
The Case Studv
This case study employed multiple methods to shed light on and understand how eight 
teacher educators come to expose, understand and define thinking skills and the instructional 
approach for teaching them, and how they infuse the instructional approach for the purpose 
o f modelling them to the student teachers. A case study approach is considered to be 
appropriate because this study focuses on the investigation that relates to the process rather 
than the product. According to Anderson and Arsenault (1998), ‘Education is a process, and 
at times requires a research method which is process-oriented, flexible and adaptable to 
changing circumstances and a dynamic context. Given these boundaries, case study method 
is often appropriate’ (p. 152). Yin (2003) states that ‘...th e  case studies have generally been 
used to document and analyse implementation processes’ (p.38). This study investigates a 
contemporary phenomenon in the implementation o f educational policy in the context o f a 
teacher education programme. The use o f a case study approach provides an opportunity to 
investigate the phenomenon in depth and within its real-life context. This is particularly 
appropriate ‘when the boundaries between phenomena and context are not clearly evident’ 
(Yin, 2009, p. 18). Furthermore, Stake (1995) argues that ‘case study is defined by interest in 
individual cases, not by the methods o f inquiry themselves’ (p.236). He sees case study as 
serving to define the subject under study through those concerned in a unit o f study, such as a 
student, a teacher, or a school. This closely fits with this study which focuses on particular
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individuals in the teaching profession (teacher educators) who are working in a particular 
programme.
Case study is ideally appropriate for the purpose o f examining the varied factors and 
dynamics found in classrooms, and interpreting multiple sources o f data (Yin, 2003). 
Through a range o f data collection methods, case studies provide a holistic, comprehensive 
means for analysing with due consideration o f experience, context and subjectivity (Merriam, 
1998). Case study permits the researcher to become immersed in the world o f the profession 
of teacher educators. The investigated questions and issues are developed and expanded as 
more data is obtained and analysed. The understanding is created through the interaction 
process between the researcher, participants and setting (Marshall & Rossman, 1999). This 
inductive approach was employed to explore teacher educators’ conceptualisation o f thinking 
skills and action in modelling thinking skills teaching.
Design o f the Studv
This study employed a qualitative case study that incorporated a subjectivist research 
paradigm which views knowledge as embedded structures within a person’s perception and 
experience (House, 1983). This study is designed to measure real, complex and individual 
experiences and perceptions that are related to teacher educators’ knowledge, belief and 
teaching action. The investigation focuses on how they came to know the thinking skills 
policy, conceptualised and implemented the policy. According to Yin (2003), ’case study is 
the most appropriate research strategy for answering questions o f ‘how’ or ‘why’ questions, 
about a contemporary set o f events over which the investigator has little or no control’ (p.9).
Stake (1995) differentiates three categories o f case study: intrinsic, instrumental and 
collective. The first examines a specific case, whereas the second is directed toward 
understanding an issue or phenomenon rather than one specific case. This study is in line 
with the third category (collective) where research is extended to include a number o f cases 
that seek greater understanding o f the issue related to the implementation o f thinking skills 
policy in teacher education.
This study investigated how eight teacher educators conceptualised thinking skills and the 
instructional approach, and how they modelled the instructional approach to student teachers. 
This includes the examination o f how they come to know, define and practise thinking skills 
policy. Data was gathered through in-depth interviews, classroom observations and 
questionnaire. These methods provide the data for the examination and analvsis to iden tic
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themes and patterns, and to detect possible explanations o f how these teacher educators deal 
with thinking skills policy.
Participants
Eight teacher educators participated in this study. There were two females and six males. 
There were three main departments in the programme: the subject specialisation department, 
the education foundation department and the multimedia department. Teacher educators in 
this study were selected from the subject specialisation department only. The teacher 
educators in the department are specialised in particular areas such as home economics, 
agriculture, business and entrepreneurship, and technological skills. The selected department 
was considered appropriate since this study focuses on the infusion o f thinking skills in 
subject matter. The selection was based on purposeful sampling in which ‘the assumption is 
that the investigator wants to discover, understand, and gain insight and therefore must select 
a sample from which most can be learnt’ (Merriam, 1998, p.61).
Teacher educators were selected by the head o f department (HOD). This is an official 
procedure and prescribed by the government in Malaysia. Permission from the leader or sub­
leader was required in order to avoid any distribution to the organisation activities. 
Furthermore, the HOD is responsible for management o f all teacher educators under his or 
her control, so he was able to provide teacher educators with the required criteria. This is a 
recognised sampling strategy, which is referred to by Goetz and LeCompte (1984) as 
‘network selection’. One may argue that the HOD may select those teacher educators who have 
excellent performance or high commitment in order to give a good image to the programme. 
However, I believe that this is not the case because the idea o f doing this study was based on 
a suggestion from the department itself. The purpose o f this study is not to assess whether the 
programme is excellent or not. Instead, the main purpose is more to collect information for 
feeding the future development o f the programme, especially in terms o f increasing the 
quality o f teaching and learning processes.
This study requested two categories o f teacher educators. The first category was those who 
had served more than 10 years in the department. They are also known as senior lecturers. 
The second category o f teacher educators was those who were considered new in the 
department. The research on expert-novice teachers and teacher cognition suggests that 
novice teachers demonstrate less elaborate cognitive schemata and lack the capacity to 
articulate classroom activity compared to experienced teachers (Copeland et al., 1994). 
Additionally, the researcher requested teacher educators from different areas. This may
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contribute to the richness o f data that was collected from teacher educators with different 
areas and a variety o f teaching experiences. There are a total o f 23 teacher educators in the 
selected department. A list o f 11 teacher educators was chosen by the HOD. The HOD 
advised the researcher to make the necessary arrangements with the teacher educators. Only 
eight teacher educators agreed to participate. The participants are referred to as Faizal, Lim, 
Kamil, Subra, Hassan, Yazid, Suzie and Abby. In Table 4.1, the main characteristics o f the 
teacher educators are summarised.
Table 4.1: The Teacher Educators’ Characteristics
Name Age Teaching 
experience 
(as teacher 
educators)
Education
Teaching experience (as a 
teacher )
Faizal Late fifties 10 years Master’s (Education) 10 years
Lim Mid forties 9 years PhD (Education) 7 years
Kamil Late fifties 10 years PhD (Education) 8 years
Subra Mid forties 6 years Master’s (Education) 5 years
Yazid Mid thirties 1 year Master’s (Science) None (5 years worked in 
factory)
Hassan Late thirties 5 years Master’s (Education) 1 year
Suzie Mid forties 6 years Master’s (Science) 6 years
Abby Mid thirties 3 years Master’s (Education) 4 years
Each teacher educator had considerable teaching experience as a teacher educator ranging 
from one year to 10 years. Seven o f the teacher educators used to serve as public school 
teachers. Only five of the teacher educators had an education background and the other three 
never attended any education programme.
Research Site and Entry 
The research site is a teacher education programme operationalised in higher education. The 
programme is responsible for preparing first degree holder teachers majoring in living skills. 
There are another two programmes that produce teachers for teaching living skills. One o f 
the programmes is offered at the Teacher Education Institutes (certificate level but currently 
transferred to diploma level). Another programme is offered at the university level but living 
skills is only minor rather than major. In this programme, the student teachers are majoring in 
one of the living skills components such as home science, and the rest o f the components 
(agriculture, commerce and entrepreneurship, and technological skills) are not taught in 
depth. Therefore, the context o f the selected case in this study differs from the other two 
programmes.
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The teacher education programme majoring in living skills was selected because the integral 
objective o f the living skills subject in school is to develop students’ thinking skills. 
Therefore, teacher education in this subject should prepare teachers to be able to integrate 
thinking skills in their teaching. Second, teacher education was selected from the programme 
that is operating at the university level rather than from the teacher education institutes 
(IPGs). The reason behind this decision was that the link between the policy-maker 
(Curriculum Development Centre (CDC)) and the school o f education at the university is not 
clear compared to the IPGs. This is due to the fact that the school o f education at the 
university operates under the Ministry of Higher Education (MOHE) while the TEIs are 
operated directly under the management o f the Teacher Education Division (TED) which is 
closely linked to the CDC. Therefore, it seems that the diffrision of information from the 
CDC to the school o f education is more complicated than the IPGs. The programme selection 
may indicate more rich information regarding the flow o f an educational innovation from the 
policy-maker at the top level to the intended adopter at the low level.
Access to the site was gained through the permission of the Head o f Department. As a tutor 
at this site, this researcher has established what Banks (1998) called ‘insider’ status. The 
familiarity with the staff in the programme as well as the routines and schedule permitted 
greater acceptance which might not be gained by one who was new to the environment. One 
may argue that the insider status will raise bias and subjectivity. However, the researcher o f 
this study believes that the familiarity with the site was beneficial in terms o f acceptance and 
trust from the staff, and this was important for gathering meaningful data. This is in line with 
the literature that discussed establishing rapport with respondents. According to Bogdan and 
Biklen (1998), the insider status permits ‘low-profile entry’ (p.76) where the researcher’s 
movement into and out o f the site would cause minimal interruption o f  the classroom 
dynamics. Viewing the researcher as a colleague, the participants felt free to share their 
knowledge and experience without fear o f judgement.
Although the researcher was in the field as a research student, the interviewers were aware 
that she had been a tutor in the programme. The teacher educators understood that this 
research was not for the purpose of evaluating their strengths or weaknesses but to establish 
knowledge about teacher education and policy implementation. Therefore, they strongly 
supported and tried to give as much information as necessary for this study.
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Data Collection Methods 
The evidence in this case study was based on three main methods: questionnaire, direct 
observations and interviews.
Questionnaire
Yin (2009) asserts that quantitative data may be relevant to a case study as long as the data 
covers the behaviour or events that the study is trying to explore. Therefore, Yin suggests 
that case studies ‘need not always include the direct and detailed observational evidence’
(p. 19). Sometimes the evidence can be in the form o f ‘quantitative data’ such as a survey. 
This is due to the fact that some survey questions are looking for categorical rather than 
numerical responses. This is in line with the purpose o f the questionnaire in this study which 
is looking at the category o f thinking skills as well as the teaching approach that is adopted 
by teacher educators.
The questionnaire focuses on the student teachers’ views concerning: (a) the type o f thinking 
skills infused in teaching; (b) the extent to which teacher educators emphasise an infusion 
approach for teaching thinking. The questionnaire items for the types o f thinking skills were 
constructed based on the taxonomy o f thinking skills found in literature. These include 
macro-thinking skills (critical thinking, creative thinking, decision-making, problem solving), 
micro-thinking skills (six cognitive skills in Bloom’s Taxonomy) and metacognition (As 
discussed in Chapter two).
The questionnaire items regarding teacher educators’ teaching strategies consist o f two 
different approaches. The first approach is the one-way communication or lecture which is 
under the category o f a teacher-centred approach. The second approach is based on a student- 
centred approach with a focus on the infusion o f thinking skills teaching. There are four 
components: (a) the infusion lesson approach -  based on the infusion approach by Swartz 
and Parks (1994); (b) teaching techniques -  which are based on the literature on teaching 
techniques that have high potential to engage students in thinking activities; (c) classroom 
environment -  which is based on the literature on classroom environments that motivate 
thinking activities, and (d) assessment o f thinking skills acquisition.
Appendix 2 presents a sample of the set o f questionnaires that was administered in this 
study. The information about the types o f thinking skills and the teaching strategies was 
separated into theory classes and workshop activities. This is due to the fact that each subject
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specialisation in the department consists o f theory and the application o f theory through 
workshop activities.
There were a total o f 63 student teachers in semester seven and all o f them were selected as 
samples. The questionnaire was administered in September 2005. The administration o f the 
questionnaire was conducted with the help o f one teacher educator who taught in semester 
seven. The questionnaire was distributed after his class session. The student teachers were 
given a week to complete the questionnaire. The head o f the class was given the 
responsibility to collect the questionnaire. Only 60 questionnaires were returned to the 
researcher. The data from the questionnaire was analysed by using descriptive statistics to 
obtain the frequency and percentage. The demographic information o f the respondents is 
shown in Table 4.2.
Table 4.2: The Demographics (N=60)
Demographics %(f)
Sex
Male 36.7 (22)
Female 63.3 (38)
Age Range
20-23 40.0 (24)
24-27 51.6(31)
28-31 8.4(5)
Educational Background
Malaysia Higher Education Certificate 21.7(13)
Diploma 18.3(11)
Science Matriculation 58.3 (35)
Attended programme related to thinking skills
Yes 20.0 (12)
No 80.0 (48)
Observations
A total o f eight observations (60 minutes for each) o f teaching and learning activities were 
undertaken. The observations were only limited to teaching and learning for theory classes. 
The department did not give permission to observe the practical classes in workshops due to 
safety reasons. These observations were intended to obtain information regarding the extent 
to which teacher educators model thinking skills teaching. The observations were 
unstructured which allowed the researcher to view the teaching conducted holistically. Prior 
to the observation, the researcher explained the purpose o f the observation to the teacher 
educators. This is important particularly to ensure that the researcher’s presence in their class 
did not disturb their on teaching and learning activities. Observations were documented 
through audio tapes and researcher notes. After each o f the observation, the researcher was
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had observed. This was also a means of validating information that the researcher had 
collected during the observation. Due to the time constraints, the researcher did not have the 
opportunity to negotiate the report o f the observations with the teacher educators. Hence, the 
reports are based on the researcher’s interpretation o f what transpired.
Interviews
Various interview formats were investigated for this study and the pros and cons o f  each 
were assessed. Generally, there are three types o f interviews, namely structured interviews, 
unstructured interviews and semi-structured interviews. This study adopted the semi­
structured interview since this allows a degree of focus on the investigated issue. Semi­
structured interview procedures provide topics or subject areas within which the interview 
will be conducted, but leave the interviewer free to explore, probe, and ask questions that will 
elucidate and illuminate a particular subject (Patton, 1990). Interview questions are not 
standardised, but instead there are general sets o f questions to get the interview going and to 
keep it moving. Specific questions can then emerge as the interview unfolds, and the wording 
o f those questions will depend upon directions the interview takes (Punch, 1998).
The teacher educators were interviewed inside and outside the campus. The researcher gave 
the teacher educators the flexibility to choose where they felt comfortable to be interviewed. 
There was a problem when the interviews were done in the teacher educators’ room because 
the students kept coming to ask the teacher educators about certain things. Therefore, most o f 
the interviews were done in the library executive room, in the coffee house, and two o f the 
teacher educators preferred to be interviewed at their home during the weekend.
In each interview, the interviewees were asked whether s/he had any objection to the 
principle o f the procedures or if they required any fiirther explanation. None o f them had any 
objections and all consented to the interviews. All the interviews were conducted in the 
Malay language. Normally each interview took from one hour to one and a half hours. 
However, there were several sessions where the interviews lasted longer, particularly when 
s/he was more articulate. Some interviewees were interviewed more than once, especially 
when the researcher wanted to seek further explanation o f the issues raised by the 
interviewee. All the interviews were tape-recorded with the permission o f the interviewees. 
The main purpose o f taping was to produce a transcript and this enabled the researcher to 
check the notes taken during the interviews. The notes allowed the researcher to review and 
revise the provisional issues when interviewing other interviewees. This is a process o f
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continuous data collection, analysis and refocusing of issues and concerns highlighted by the 
interviewers.
Table 4.3: Overview of Interview Sources
Data source Participants Frequency 
(60 minutes’ duration for each 
formal interview)
Faizal 4 formal interviews
Kamil 4 formal interviews
Hassan 3 formal interviews
Formal Lim 3 formal interviews
interviews Yazid 4 formal interviews
Subra 3 formal interviews
Suzie 2 formal interviews
Abby 3 formal interviews
(15 minutes for each)
Faizal 1 post-observation interviews
Kamil 1 post-observation interviews
Post-observation Hassan 1 post-observation interviews
interview Lim 1 post-observation interviews
Yazid 1 post-observation interviews
Subra 1 post-observation interviews
Suzie 1 post-observation interviews
Abby 1 post-observation interviews
The Field Procedures
The previous two sections described the processes involved in the selection o f participants 
(teacher educators and student teachers), the determination o f sources o f evidence 
(observations and interviews), and the guidelines in using each of the sources o f evidence.
All the processes are part o f the field procedures. This section, however, discusses the 
organisation o f the fieldwork implementation as well as the rationale behind the organisation. 
The implementation of fieldwork is summarised in Figure 4.1. This illustrates the procedures 
o f data collection which consists of three main phases. Phase one is a pre-data collection 
which deals with the issues o f gaining access to the organisation and selecting samples.
Phase two involves a data collection procedure which consists o f three stages. The data 
collection started with the administration o f a set o f questionnaires to student teachers. Stage 
two of the data collection focused on the observation o f teaching and learning activities. The 
observations were administered before the interviews because the data that was obtained 
from this stage was not only for collecting information regarding the teaching and learning 
activities but also important as an ‘interview prompt’ with the teacher educators. This 
decision was based on the informal pilot studies that were conducted prior to the actual data 
collection. Through the pilot studies, the investigator found two different situations. First,
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when the interview was conducted before observation, the interviewee was exposed to the 
concept o f thinking skills, teaching thinking skills and modelling thinking skills. The 
exposure to some extent influenced the interviewee’s teaching practice. During the 
observation the interviewee tried to infuse thinking skills in the teaching and learning 
activities. This has the potential to restrict access to the actual teaching approach that is 
practised by the interviewee. Second, when the observation was conducted before the 
interview, the data obtained could be used as an interview prompt which enriches the data 
collected from interviews. By referring to some teaching and learning activities from 
observation, for example, the investigator had an opportunity to get further explanation based 
on the interviewee’s own teaching practice. Some of the examples o f questions that are based 
on the observation data are: ‘How dominant is the approach (refer to observation data) in 
your teaching?’; ‘Do you think the approach gives benefit to the student teachers?’. Finally, 
stage three focuses on the interviews about teacher educators’ conceptualisation o f thinking 
skills and practice in modelling thinking skills teaching.
The fieldwork was ended by the process o f validating and negotiating accounts. The 
negotiation was done by giving the draft of the report to the participants to be read and 
commented on. Due to the limitation o f time for the fieldwork the draft report was sent via 
email from England. The researcher gave the participants two weeks to check and make any 
changes to the draft. The researcher encountered some problems because some o f them 
required more time. However, the researcher finally received their feedback after six weeks.
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• An appointment with the head of 
department through email
• Negotiating access
• Selection of samples___________
Stage one
• Collecting data questionnaire
Stage two
• Observation on teaching
• Post-observation interviews
Stage three: Interviews
• Interviews with teacher educators 
(knowledge base)
• interview with teacher educators 
(teaching practice)
Validating and negotiating accounts
PHASE 1 
Pre-data collection
A
PHASE 2 
Data collection
PHASES 
Post-data collection
Figure 4.1 Fieldwork Implementation
Data Analysis
The systematic data analysis in this study was carried out both concurrently (informal) with 
data collection and subsequently (formal), upon completion of data collection. The aim o f the 
concurrent analysis is to enable progressive focusing o f issues and concerns that enable me to 
have some focus. The information was used to direct further exploration. The simultaneous 
data analysis from initial data collection procedures provides chances for fiirther interviews 
to clarify issues and questions as the study progresses. Patton (1990) explains this approach 
as the keeping track o f analytical insights that occur during data collections. He argues that 
the overlapping o f data collection and analysis improves both the quality o f data collected 
and the quality o f the analysis.
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Bogdan and Biklen (1998) note that data analysis is a process which involves ‘working with 
data, organising it, breaking it into manageable units, synthesising it, searching for patterns, 
discovering what is important and what is to be learnt, and deciding what to tell others’ 
(Bogdan & Biklen, 1998, p. 145). In this respect, this study employed content analysis in 
order to explore the patterns o f the teacher educators’ conceptualisation o f thinking skills and 
teaching practice. Miles and Huberman (1994) point out that content analysis involves 
searching for meaningful phenomena in the data, assigning descriptive codes, and exploring 
their relation to arrive at themes, and to describe the data holistically.
The formal data analyses started with data preparation. Data preparation procedures include 
transcribing in-depth interview tapes, translating them and inserting the transcriptions into 
the computer. Transcribing is an essential activity in data management and preparation 
(Silverman, 2000). According to Bloor et al. (2002), ‘An attempt at analysis without 
transcription will lead to loss of much richness o f data and risk a selective and superficial 
analysis’ (Bloor et a l, 2002, p.40). The transcripts were translated to English. For the 
accuracy o f the translation, two native speakers who are bilingual checked samples o f the 
transcription. In addition, some notes that the researcher had taken during the interviews 
were also inserted into the transcript.
Data were next analysed for patterns, themes and emergent categories. The conceptual 
frames for developing categories were established through careful attention to teacher 
educators’ language, perceptions, beliefs and patterns o f practices. The themes and patterns 
were developed according to how frequently they occurred and how important they were to 
the study.
The emergent categories in the preliminary analysis o f the interviews and observations led to 
a list o f tentative themes in the data. According to Seidman (2006), it is important to keep the 
categories tentative because locking them too early can lead to dead ends. In other words, 
some o f the categories may work out and new ones may appear. Thus, by considering 
Seidman’s point of view, the initial categories were subject to refinement until the writing-up 
was undertaken.
After establishing the list o f tentative categories, a table was devised on a word processing 
programme. The table represented a cross-case categories where comparisons might provide 
greater insight. The data was again reviewed through reading the interviews paragraph by 
paragraph, word by word, to search for specific evidence that supported the category. This
102
involved the process of coding a particular idea or concept in each interview at a more finite 
level. After coding each interview, all the codes were reviewed and inserted under the 
relevant category in the table. A new category was added when there was no related category 
that a particular code fell into. In other words, a new category was created as the coding 
further defined and relevant categories were reviewed. Once this was accomplished, an 
interrogation o f the data was carried out for identifying if any inconsistencies, relevance and 
applicability were existed. Overall, the processes provided the researcher with a well- 
considered and defensible interpretation and understanding o f the teacher educators’ 
conceptualisation o f thinking skills teaching and practice in modelling thinking skills 
teaching.
Limitation o f the Studv 
The overall quality o f a piece of research must meet what Lincoln and Guba (1985) referred 
to with the term ‘trustworthiness’. The basic issue is ‘how can an inquirer persuade his or her 
audiences that the findings o f an inquiry are worth paying attention to, worth taking account 
of? What argument can be mounted, what criteria invoked, what questions asked, that would 
be persuasive on this issue?’ (p.290). In this respect, the issues o f internal and external 
validity, bias and reliability must be considered in the whole process o f the research project. 
This section will discuss the techniques employed to ensure the integrity of this research 
project.
Validitv: There are two types o f validity: internal validity and external validity. Internal 
validity is best achieved through the process o f triangulation o f data from multiple sources. 
Each source was used to support data obtained from other sources. This study adopted three 
main data-gathering methods in order to satisfy this requirement. The external validity in a 
qualitative study is more difficult given the focus limited to a specific case. However, 
according to Erickson (1986), ‘the primary concern o f interpretive research is 
particularisibility, rather than generalisability’ (p. 130). As generalisability is not the focus o f 
this study, the external validity should not be questioned. This study aimed to understand and 
shed light on the discussion about the way teacher educators come to know, define and 
practise thinking skills teaching. The focus on small numbers o f participants gave the 
researcher plenty o f time to give an in-depth account o f each participant. This small number 
of participants may limit the generalisation o f the finding to the population, but according to 
Yin (2009), case studies
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are generalisable to theoretical propositions and not to populations or 
universes... your goal will be to expand and generalise theories (analytical 
analysis) and not to enumerate frequencies (statistical generalisation).
(p.15)
Reliabilitv: Consistency in the reliability o f a case study is difficult to achieve compared to a 
quantitative study. Unlike a quantitative study which is guided by standardised scientific 
methods (Denzin & Lincoln, 1994), a qualitative study focuses on context, meaning and 
interpretation o f idiosyncratic behaviours. These mitigated against the possibility o f the 
findings o f this study being replicated by another researcher. This study concerned teacher 
educators who were engaged in a multiple set o f experiences which had a unique and 
different value for each participant, and any interest in replicating these experiences exactly 
would be not impossible but difficult for other researchers (Creswell, 1994). Nevertheless, a 
detailed discussion of sampling, the researcher biases, subjectivity, positionality and a 
detailed description of data collection protocol would be helpful for researchers who are 
interested in replicating this study.
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CHAPTER 5
FINDINGS
Introduction
This study investigated how eight teacher educators have conceptualised the thinking skills 
policy and model instruction for thinking skills development. The research was guided by 
two main objectives:
(1) To examine teacher educators’ conceptions o f the thinking skills policy.
- How do they define thinking skills? How do they define an infusion approach for 
teaching thinking skills? What are their perceptions o f the thinking skills 
development process in terms of acquisition o f thinking skills and the instructional 
approach for teaching thinking skills?
(2) To investigate the extent to which teacher educators model thinking skills teaching. 
-Do they model thinking skills teaching? How do they perceive their role as a model 
of thinking skills teaching? What factors inhibit their role as a model o f thinking 
skills teaching?
This chapter provides comprehensive descriptions, as well as a discussion and observation o f 
teacher educators’ conceptions and practices in modelling thinking skills teaching. 
Specifically, the primary objectives of this chapter are to provide the reader with an in-depth 
understanding o f the teacher educators’ conceptualisation o f the thinking skills policy, how 
they develop the conceptualisations, their theoretical orientation to thinking skills teaching, 
the extent to which they modelled an infusion lesson, and how they perceived their role as a 
model o f an infiision lesson.
The results o f this study were presented following two main headings: teacher educators’ 
conceptualisation o f thinking skills policy, and teacher educators’ practice in modelling 
thinking skills teaching. A summary will be presented at the end o f each section. Finally, 
this chapter is concluded by a summary o f findings.
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Conception o f the Thinking Skills Policy 
Conception is related to a mental construct which represents one’s knowledge, ideas, beliefs, 
or ways o f thinking (Davis, 2001). These cognitive organisers frame the way the mind 
differentiates and classifies sets o f entities or attributes. Conception is constructed from 
previous learning or an elaborate schemata and theoretical knowledge structures which 
encapsulate and connect information (Borko & Livingston, 1989). Investigating educators’ 
conceptions is not an easy endeavour. In a review o f the literature o f teacher cognitions, 
Kagan (1990), for example, identifies the problem of terminology in which the term teacher 
cognition could be interpreted differently by different people. The variety o f terms that are 
employed interchangeably by researchers to refer to teacher cognition include teacher 
thinking, teacher knowledge, teacher beliefs, and reflective thinking. In the context o f this 
study, teacher educators’ conceptions specifically refer to teacher educators’ knowledge and 
beliefs regarding the thinking skills policy.
Kagan (1990) also identifies that the attempts to evaluate teacher cognition were difficult due 
to the variety o f teacher language for expressing their thoughts. In the context o f this study, 
the representation of their knowledge and beliefs were sought through metaphors, 
illustrations, examples, and demonstrations in a word. Representation is the way of 
expressing, explaining, and formulating a subject that makes it comprehensible to others 
(Shuhnan, 1986). Metaphors, for example, act as a medium or a bridge from a teacher’s mind 
to their students (Grant, 1988). Furthermore, the judgment o f an individual’s thoughts and 
actions might involve the comparison to particular standards or criteria that can be applied 
objectively without considering the individual variation o f thoughts (Kagan, 1990). However, 
this is not a problem in this study because the variation o f thoughts, such as beliefs regarding 
teaching thinking, were important to show how well they developed sharing views with the 
policy-makers. This will feed the discussion o f how the passive involvement in the policy 
formation process contributes to the gap between what is considered valuable by the policy­
makers at the top level and what is considered valuable by the implementers at the bottom 
level. In other words, this study emphasised the importance o f listening to the variety o f the 
implementers’ points of view in the policy formation process.
This study revealed that the teacher educators conceptualised the thinking skills policy in 
highly divergent ways. The foundations o f the conceptualisation development were unique to 
each individual, depending on their experiences. This section seeks to understand how 
teacher educators conceive thinking skills and the instructional approach for teaching it, how 
they perceived their knowledge base o f it, and how they developed the conceptualisation.
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Over the course o f the data analysis, two main themes o f conceptions emerged from 
continuous and thorough examination, interrogation, and interpretation o f the data. The 
categories were the weak conceptions and the strong conceptions, which were judged based 
on how closely the articulated conceptions were parallel to the thinking skills policy. The 
term ‘strong’ indicates the implementers had well-developed conceptions o f the thinking 
skills policy. In contrast, the term ‘weak’ is adapted to illustrate the gap between the intended 
adopters’ and the policy-makers’ conception o f the thinking skills policy. The theories o f 
cognition and expert-novice which are based on schema theory such as a multi-stage model 
o f teachers’ cognitive development (Berliner, 1986) may provide a guide for a more detailed 
classification o f conceptual development. The model consists o f five ascending levels 
(novice, advanced beginner, competent, proficient, expert) which were originally designed to 
focus on teachers’ classroom behaviours. However, this study decided to employ more 
general themes (weak and strong) which are similar to Paul et al. (1997) categories o f faculty 
understanding regarding critical thinking in their research about teacher preparation for 
teaching critical thinking in California. For the purpose o f explication, a more general 
category which could clearly differentiate between those who have well-developed and poor 
conceptions seemed not only most practical, but also appropriate given the abstract nature of 
thinking as well as the complex nature o f the subject o f thinking skills. Relevant theories o f 
thinking skills and o f the instructional approach were applied as a means o f developing and 
interpreting the data. Figure 5.1 below represents the categories that were analysed for this 
section.
I
The
Foundation
Conceptualisation o f Thinking Skills
1
Critical thinking
Problem solving 
Decision making 
Metacognition
+
Thinking skills Instructional
approach
Belief
i i
Definition 
Creative thinking
1. Teaching 
strategies
1. Acquisition o f 
thinking skills
2. Theoretical
2. Infusion orientation
lesson towards teaching
thinking
Figure 5.1: Teacher educators’ conceptualisation o f the thinking skills.
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Weak Conceptions
Teacher educators in the weak conception category were characterised by the weak 
foundation o f knowledge related to the teaching of the thinking skills policy. Most o f them 
freely admitted their lack o f or limited knowledge regarding the thinking skills policy and 
had never engaged in any course or professional development associated with thinking skills. 
Their responses were mainly based on their own experience, observations, and intuitive 
thinking. They had many unanswered questions and were unable to distinguish and 
interrelate the types o f thinking skills. As well, teacher educators in this category were unable 
to discuss the instructional approach for teaching thinking skills. Their responses were 
characterised by vagueness or lack o f clarity with some degree of confiision and 
misconception o f the thinking skills policy. The weak conceptions were notable in the cases 
o f Yazid, Suzie, Subra, Kamil, Abby, and Hassan.
Yazid
Yazid was the youngest and least experienced teacher educator in the study.
He has been in the department for one semester. Yazid had followed a different route to 
teacher education than that most of his colleagues; he never attended any an education 
programme. His undergraduate education specialised in electrical engineering. He had 
experience o f work in the industrial sector for five years before continuing his master’s 
degree.
Yazid was never formally involved in any course specifically on thinking skills and he freely 
admitted that he did not have many ideas about this area. Relying heavily on his own 
perception and intuition rather than a working knowledge o f thinking theory, Yazid tried to 
define thinking skills as ‘a process for getting an answer to a question’. He believed that ‘no 
one could escape from thinking because every moment we are faced with many questions 
such as ‘what to do, how to do it, where to go, why has this happened’. He recalled his 
experience as a student, where he observed the following:
Teachers always ask students to think and think again when students give 
the wrong answers. The teacher asked us to use our brains, to make a 
judgment, to decide; these are all about thinking...In an examination, we 
think to answer questions, try to recall theory, fact, information, or what so 
ever to answer the question.
On the one hand he saw thinking skills as involving a process o f searching for an answer, but 
on the other hand Yazid was unable to explain any process. He stated that the process was
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‘invisible’ and treated thinking as ‘unconscious action’ that happens automatically when one 
faces problems, and thus he never thinks about the process. This is contradicted with the 
concept o f thinking skills where the awareness o f one’s own thinking strategy is an important 
element for high quality thinking (Resnick, 1987; Costa, 1991). Furthermore, he felt that 
different individuals may have different ways or processes of dealing with the same question: 
You might be a better thinker than I am...you might give more reasonable 
answers, detailed clarifications, quick solutions, and be more precise and 
confident than me...you may answer 60 questions within 30 minutes, I 
may need more than 30 minutes...so those who give a more accurate 
answer are skilful thinkers, I guess!
The above response indicates that he believed some individuals have better thinking abilities 
than others. The phrase ‘I guess!’ shows that he was unsure o f his own perception. In trying 
to explain what he knows about thinking skills, Yazid also made an attempt to include ‘those 
high levels thinking o f Bloom Taxonomy’ as a source o f his understanding. This knowledge 
was articulated from the mentor-mentee programme, the informal strategy to expose the new 
teacher educator without education background to teaching and learning theory. This closely 
related to the fimction o f teacher educators as supervisors for students in a practicum (a 
period where student teachers were placed in a school for real exposure to the school’s 
environment and actual classroom setting). He explained:
During last semester, I followed one teacher educator to supervise student 
teachers in their practicum. I was exposed to the cognitive level o f Bloom 
Taxonomy for writing teaching objectives. Most of the time I realised that 
the student teachers were required to focus their teaching beyond 
memorisation to focus on the higher cognitive levels such as analysis, 
synthesis and evaluation.
However, Yazid had difficulty in elaborating the cognitive levels. He put himself in the 
situation of ‘still in the process o f learning about the Bloom’ and thus he ‘has many 
questions in mind’ such as ‘the connection between the levels: do we need the low level 
before being able to think at the highest level, or can each level stand alone?’. All these 
questions played around his head ‘because in one teaching session teachers can focus on 
more than one specific level’. These responses implied that Yazid recognised his own lack o f 
knowledge in the subject o f thinking.
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On one hand, he discussed Bloom Taxonomy as an important guide for understanding 
thinking skills. On the other hand, he seemed to speculate that thinking skills are also 
connected to the concept o f ‘generic skills’, a concept which he articulated from the career 
development programme when he was as a student:
This is what we call generic, I mean there is maybe the connection... the 
skills that are important for all type of jobs, from the management level to 
the lower level, they all need the ability to think, the ability to manipulate 
information, the ability to solve problems, to make rational decisions, high 
self discipline, high commitment, all the positive attitudes.
This view illustrated that he was not only speculating by stating ‘there is maybe the 
connection’ but it also indicated that he is unable to differentiate the cognitive skills and the 
thinking disposition such as ‘self discipline, high commitment, all the positive attitudes’.
When talking about problem solving, Yazid found that he was best able to express 
understanding within the context o f his own experience and observations o f how others solve 
problems. He believed that ‘nobody could run from their problems’ and ‘problems need to be 
solved’. He argued that each individual may have different ways o f solving the same 
problem. His question o f ‘is there a method or strategy that is best for problem solving?’ 
implied that he was unsure whether there is a particular strategy for problem solving. He 
admitted, ‘I don’t know any specific strategy’ but he felt that ‘it [problem solving] is a very 
subjective thing because the problem may be complex or only routine, so the strategy 
depends on the kind of problem’. Yazid stated that for ‘a routine problem such as absence, 
you could ignore or remind the student about the consequences but for a complex problem 
such as drugs, we could not simply ignore or remind the student; this would need treatment’. 
This example illustrated that he focused more on thinking about the solution rather than the 
strategy to achieve the solution. His opinion that ‘we must go back to experience, whether it 
is our own experience or experience that we observed from others’ represented the source for 
problem solving and indicated a very narrow strategy where the solution o f the problem 
centred on routine practice rather than looking for a creative or high quality solution.
He was also unable to differentiate between problem solving skills and decision making 
skills when he said ‘I could not see any difference’. This was explained by referring to his 
own practice: ‘When I have problems, I should make a decision where to go, A or B or C’. 
Therefore, he felt that ‘decision and problems are like brother and sister’. However, he also 
stressed, ‘seriously, I never thought about this subject before’ because ‘sometimes we act
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unconsciously, I mean we decide, we solve problems, but I never think what is the decision, 
what is the problem?’ This implied that he not only had a limited knowledge about the 
connection between decision making and problem solving, but that he had not adapted 
thinking skills in his own thinking practice.
Regarding to the terms creative and critical thinking, his first impression was that ‘the terms 
always come together’. However, he had difficulty in explaining the connection between 
creative and critical thinking. Instead, he provided examples that separated the two streams 
offered in school: ‘the art stream for creative students and the science stream for critical 
students’. This showed that he saw creative and critical thinking as two different thinking 
abilities rather than processes that complement each other. He believed that ‘creative 
thinking is a natural capacity’ and involves a process for gaining an ‘insight’. Yet, he was 
unable to recognise any process in creative thinking, stating ‘I cannot see any process, to me 
it is about the product, not the process’. This response implied that he was not aware that 
creative thinking is not simply about producing something but more importantly, it is the 
production process which determines the quality of an idea (Johnson, 2000).
Yazid seemed to have no knowledge of critical thinking, stating ‘I don’t know, I never leam 
the theory’. His response weaved the use o f the term critical into many contexts. To him, it 
was easier to understand ‘critical problems, critical disease or critical situations’ compared to 
critical thinking. However, he maintained ‘I don’t think critical thinking carries the same 
meaning as something problematic like a critical situation or critical disease’.
Regarding metacognition, Yazid freely admitted that he had ‘never read and never heard o f 
term’. He felt that metacognition ‘sounds like a scientific term’. Recognising his lack o f 
knowledge about metacognition, he decided not to say anything. When asked for his overall 
judgement on his knowledge regarding thinking skills, he freely admitted that he ‘needs to 
know more about it [thinking skills]’. In this respect, he also considered his lack o f 
knowledge in the subject o f thinking as normal: ‘this is not my area, not my expertise’. This 
response illustrated that he saw thinking as a distinct area o f knowledge rather than an area 
connected to the development o f in-depth understanding o f subject matter, as discussed in the 
literature of learning theory.
Making the transition from an engineer, his knowledge regarding teaching is based on 
observation and informal mentoring rather than through education classes. Not having had a
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theoretical background in pedagogy or instructional techniques, Yazid relied on his own 
understanding that was based on his experience as a student. He explained:
I was not from the education programme, so my main reference was more 
on my own experience as a student. From primary schools, to secondary 
schools then higher education, I have a lot o f experience and a lot of 
examples about teaching strategies. Some teachers like to talk and talk, 
some like to ask questions, some like to give homework, some like to 
make activities, there are many ways o f teaching.
He believed that ‘thinking is a natural ability, as we become mature, our thinking ability also 
grows’. He saw the difference in the development of thinking where ‘some may be more 
talented that others, some may be faster than others’. Although he believed that thinking is an 
innate ability, he felt that teachers could motivate students to think. Drawn from his 
experience as a student, he explained:
Theoretically, I do not know, but through experience, I think teachers 
could motivate students to think when they are asked questions by giving 
the students a chance to speak, offer opinions...through this motivation, 
students are encouraged to think rather than simply listen to the teacher.
When asked specifically about an infusion approach for teaching thinking skills, he appeared 
to have none:
No, I haven’t expose to that, it is too advanced for me...so far through the 
mentor-mentee I learnt about the very basics o f teaching like how to write 
a lesson plan, types o f teaching objectives, the congruence between the 
objectives and teaching and learning objectives, the assessment, all about 
the basics.
Yazid was asked to give his opinion regarding to the three approaches for teaching thinking 
skills:
I think all the approaches good, each one has its advantages and 
disadvantages... I do not think any o f them are perfect...If you add to the 
existing curriculum that may create many problems like time for teaching 
and learning, but it may be beneficial in terms o f the holistic development 
o f students, special programmes are good in terms o f a clear goal toward 
thinking, but it will increase the students’ tasks and the students’ learning 
time, so to me all the approaches are applicable and beneficial to students.
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Overall, Yazid found it difficult to discuss thinking skills in any context other than the most 
general understanding which was based on his intuitive thinking and own experiences. His 
opinion that thinking is important for the purpose of answering questions indicates he had a 
very limited knowledge o f the essence behind thinking. He could not identify and interrelate 
any specific thinking skills nor did he have a knowledge base for teaching it. Not having had 
involvement in any discourse about thinking skills and teaching, Yazid had not acquired 
more than a superficial and vague understanding of thinking skills. He speculated on his 
perceptions o f thinking and failed to provide any elaborated understanding. This subject 
remained outside his conceptual framework, undefined and unclear in his understanding due 
to his deficit in knowledge and lack o f exposure to thinking skills.
Suzie
Suzie claimed that she had limited exposure to thinking skills and teaching. Unlike some 
teacher educators who recognised that their initial teacher education had some 
contribution to their knowledge o f thinking skills, Suzie felt that she did not have ‘much 
focus on thinking skills’. More attention was given to the acquisition o f ‘basic teaching 
skills, planning lessons, assessments, and classroom management’. In elaborating on her 
lack o f knowledge about thinking skills, she identified herself at the level o f confusion:
I think there are many terms used when talking about thinking and 
teaching, some are quite familiar and some are not...I think creative and 
critical thinking are the most popular, we called it KBKK [abbreviation o f 
creative and critical thinking in Malay language], problem solving is also 
not a jargon. There are also terms like low order thinking and higher 
thinking, as in the Bloom Taxonomy, sometimes people talk about 
reflective thinking, hard skills versus soft skills, now the latest one I heard 
the minister of education mention was the first class thinkers, thinking 
outside the box, and so on. So there are a lot o f ideas about thinking and I 
believe that all the terms are interrelated, but in what manner and in what 
ways they are connected and whether there is any difference between them 
is not really clear to me. Familiarity with the terms is not enough if you 
want to teach them; the teacher needs the working definition o f what and 
how, like teaching other subject matter knowledge, they need to know 
what to teach and how to teach it, at least the basics.
Suzie also felt uncertain concerning ‘at what level we can say one is a skilful thinker’. She 
appeared to be ambiguous in the following case:
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If  one used their brain for something bad, such as creating something that 
could damage our environment, like a car, pollution, is that creative, 
skilful? I could not understand this... conhised...the result or the impact o f 
our thinking may be positive or negative...in both situations we used our 
brain...so can we say he or she is such a creative thinker, skilful thinker, 
critical thinker?
The above responses clearly showed that Suzie did not have a well-developed knowledge o f 
the concept of thinking skills. She appeared to have many unanswered questions regarding 
thinking skills. However, when talking about problem solving skills, Suzie showed more 
interested because it had some connections to one of the courses that she taught. She argued 
that the nature o f the course required students to ‘work with problems and solve problems’. 
However, when asked to explain her knowledge relating to problem solving skills, she 
seemed to talk more on ‘how to minimize problems, how to avoid problems’ rather than how 
to solve problems. She was o f the opinion that ‘problems can be reduced if we are always 
cautions o f what is happening around us’. She used the Malay idiom ‘prepare your umbrella 
before it rains’ as an analogy that important to ‘remind us and take action before problems 
occur’. Although she claimed that problem solving was one o f her teaching objectives, she 
was unable to express any strategies involved in problem solving. In teaching, she was 
focused on ‘the quality o f the solution rather than the strategy for achieving the solution’. She 
continued:
I never think about the strategy, I don’t know any particular strategy for 
problem solving. The important thing is the solution, whether it makes 
sense or not, practical, logic, and problem solving.
Regarding her conception towards decision making, Suzie expressed her ambiguity when she 
questioned ‘what is the difference between a skilled decision maker and an unskilled decision 
maker?’ Based on her experience, she recognised that ‘we need to decide when we have 
more than one option’. However, she seemed to be confused in situations when ‘we do not 
have any options’. She felt that ‘what is good for me may not be good for you’ so she 
assumed that talking about decision making was ‘a very subjective thing’ and thus difficult to 
understand.
In discussing creative and critical thinking, Suzie admitted she was more familiar with 
creative thinking compared to critical thinking. However, when asked to explain this 
understanding about creative thinking, her response was limited to some examples o f creative
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works such as ‘traditional hand crafts, carpenters, architectures’. She also believed that 
creativity is ‘inherited from the mother and father’. On other hand, she did not deny that 
creativity could be taught, but ‘the quality o f artificial creativity is not the same a natural 
creativity’. In this sense, she believed that those who are naturally creative will produce 
better quality products compared to those who are less creative.
Regarding to the term critical thinking, she felt it was not ‘teacher jargon’ but she was not 
able to explain it because she was never required to ‘think and learn about it’. Similarly, 
when asked about the concept o f metacognition, Suzie directly said that she preferred ‘not to 
say anything about that ‘because she had never heard o f the term.
In responding to the question regarding her knowledge about teaching in general, Suzie spent 
little time speaking of pedagogy courses or any teaching courses. She spoke o f a reflective 
practice where she learned to teach, developed her understanding and gained instructional 
skills. She explained this process as ‘learning through (my own mistake) and trying to 
improve on yesterday’. In the discussion about the infusion lesson, Suzie was unfamiliar 
with the term ‘infusion’. By referring to the Integrated Curriculum for Secondary Schools, 
Suzie felt that the term ‘integration is more popular among teachers’. Although she admitted 
that she was never directly exposed to the concept, she tried to explain her understanding 
through the meaning o f the word ‘integration’:
Integrate means to combine something, to insert something into the 
content, while you teach the content, you can insert moral values such as 
patience, tolerance, sympathy, where appropriate. Through group works, 
for example, we could emphasise the importance of listening to one 
another, tolerance etc.
Her conception o f teaching thinking skills was limited to ‘teaching beyond facts, beyond the 
memorisation o f facts, beyond the low level’. Generally, she knew that students could be 
motivated to think through a student-centred approach rather than a teacher-centred 
approach. She believed that thinking can be taught, but there are certain limitations:
It depends on what kind o f students we have: if the students are from the 
gifted group they are easier to deal with but if they come from the low 
achievement, I mean low thinking ability, it is not an easy task to teach 
thinking.
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In this respect, she claimed that the integration approach was not appropriate because the 
students may find it difficult to catch up when ‘thinking is taught implicitly’ or only as a 
subsidiary objective. Thus she suggested that a ‘specific programme in thinking skills’ was 
more appropriate, where ‘the topics can be anything, directly related to thinking as a subject’. 
Thus, the student should find it ‘easier to focus, this is thinking class, this is about thinking, 
in a more explicit manner, so they can see directly the goal towards thinking development’. 
This response indicated that Suzie shared the same misconception with other teacher 
educators, assuming that through an infusion approach thinking is taught implicitly rather 
than explicitly.
When asked to elaborate on a teaching strategy for teaching thinking she named a variety o f 
teaching techniques: ‘group discussion, presentation, brainstorming, ask-answer, case study, 
many more’, with the role of the teacher as ‘a facilitator o f students’ learning’. However she 
was unable to explain how the teaching techniques can be connected to the development of 
student thinking. Instead, her intention was to encourage active student participation rather 
than to think beyond the facts, as she claimed earlier.
In a group discussion, for example, the teacher facilitates learning by 
providing material to discuss, then asking questions; no more chalk and 
talk. When students are active, they will listen and give us their attention, 
so they are not going to miss the important point, instruction, or whatever 
the teacher talking, bla and bla, the students are required to read, search 
for important information, and discuss this with others
Throughout the course of her interviews, Suzie clearly demonstrated some level o f confusion 
regarding the variety o f terminology used in thinking. She lacked the knowledge base needed 
to discuss thinking skills and the instructional approach. Consequently, most o f the responses 
illustrated her ambiguity and failure to explain her understanding regarding thinking skills. 
She also appeared to disagree with the appropriateness o f an infusion approach for teaching 
thinking skills, especially for students with low thinking ability. As Suzie lacked knowledge 
in thinking, she was unable to construct this understanding and therefore was limited as to 
how well she could conceptualise thinking.
Subra
Subra’s exposure to the need to teach thinking skills and a variety o f thinking vocabularies 
was acquired from his experience as a teacher. He remembered how the school syllabuses 
were rich with thinking skill elements:
116
If  you referred to schools syllabuses, each topic there must include one or 
two types o f thinking skills that were suggested to be infused by teachers 
in teaching and learning activities such as the ability to compare, contrast, 
evaluate, create etc.
Subra claimed that thinking skills are familiar to him, yet admitted he had limited knowledge 
of the subject. He had not studied this topic in any form prior to teaching, nor had he taken 
any graduate courses o f professional development that addressed the subject, or noted any 
significant focus on cognition during his years in teacher education. According to Subra,
‘There is no workshop that specifically deals with thinking skills’. He noted that there was a 
‘generic skills, the seven attributes’ course in a yearly professional development schedule.
He explained:
It was a one-day workshop, explaining about generic skill, all about the 
seven attributes, the benchmark, the quality that we should develop among 
students, be able to communicate effectively, work in team, solve 
problems, think creatively and critically.
However, he was sceptical regarding the effectiveness o f the workshop. Like many professional 
development programmes he attended, he commented that ‘some courses only required one day, 
minus the time for breakfast, lunch, and breaks etc; the time spent on the course actually was 
very limited’. He also felt that professional development was spoon fed and focused on 
theoretical aspects and knowledge transformation, and thus could not motivate the participants 
to fully engage.
Based on the information that he gained from the generic skills workshop, Subra felt that there 
was a sort of ‘similarity between generic skills and thinking skills’. However, when asked to 
explain his understanding, he freely admitted ‘I am not really clear about thinking skills’. To 
Subra, anything associated with thinking skills could be described under ‘employability skills as 
opposed to technical skills’. He talked in length about employability skills:
Employability skills are crucial because today jobs require employees to 
demonstrate teamwork, problem solving and the capacity to deal with non­
routine tasks. They should also be able to make decisions, communicate 
effectively, and be willing to learn. So, most employers look for 
employees who have good communication skills, self-management skills, 
learning skills, team work skills, problem solving skills, and information 
technology skills etc... qualities other than technical skills.
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When talking about creative thinking, Subra felt that ‘creativity is an innate talent’. He 
argued that the ‘creative person enjoys works o f art, for example, ‘not all people can draw a 
cartoon picture’ like the cartoonist. He believed that a creative person has ‘something special 
and has a very powerful imagination’. Subra supposed that students brought different levels 
o f creative ability to the classroom. However, he noted that such levels were difficult for him 
to define. Rather, he discussed how he viewed creative thinking as ‘the result o f a genuine 
idea’ where one ‘is not trying to manipulate what already exists’. He talked about his 
observation o f creative students as those who do not need a teacher to motivate or teach 
them, ‘they always have the insight and ideas that are unique’ but he recognised that ‘not 
many students come to the table with this ability; most students require help in order to come 
up with original ideas’. He also identified that students with a low level o f creativity will 
stop thinking about a creative idea when there is no pressure or assistance from teachers or 
other individuals. This indicated that while assuming creative thinking is an advantage to 
some students, Subra was not denying that creative thinking can be taught to the ‘untalented 
students’, with some difficulty.
Subra’s understanding o f critical thinking was revealed by his reference to the characteristics 
o f a critical person who always ‘expresses criticism’ and searches for evidence in order to 
accept or reject information. He also added that a critical person is one who has a ‘higher 
level of curiosity’ than normal people. Like a creative thinker, he believed that a critical 
thinker has a ‘special ability to predict’ the future. Subra claimed that many o f our daily 
problems result from the failure to think about the consequences o f both our short and long 
term actions. In other words, it is necessary to criticise ourselves in order to avoid making 
careless decisions. By connecting critical thinking to the action of critiquing, Subra appeared 
to share the common misconception o f the meaning o f critical thinking (Hawes, 1990).
Discussing his thoughts on problem solving, Subra placed his view within the context of 
Problem Based Learning (PBL): ‘Presenting a problem and asking the students to solve it, 
whether individually or in group’. This knowledge originated from his participation on a two- 
day PBL course as part of professional development for lecturers. While arguing that the 
course did not allow him to gain an in-depth understanding o f how to manage an effective 
PBL activity, he articulated a basic knowledge o f PBL strategies. He seemed to be confiised 
when asked to explain the different between PBL and problem solving skills:
I did not notice a difference between the two, I guess there is no difference 
at all, I don’t know. I understand the learning strategy, not thinking skills.
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but one may be skilled in using the strategy while others may not, so there 
may be a connection between PBL and problem solving skills
The above response illustrated that Subra was simply connecting PBL to problem solving 
skills, but at the same time he was unsure o f the accuracy of his interpretation. Similarly, his 
notion regarding decision making showed some level o f uncertainty as he stated that 
‘decision making may be an aspect o f problem solving’. However, he could not explain the 
connection beyond his intuitive thinking as he declared ‘problems force us to make 
decisions; whether right or wrong, we are committed to make a decision’. On the other hand 
he also felt that ‘decisions may be needed to improve a situation, not only for problem 
solving’. It appeared that Subra attempted to discuss a topic in which he had no theoretical 
background. This was not the case when he responded to the concept of metacognition. 
Rather than trying to explain his view, he was direct: ‘That is a hard question. I don’t think I 
have an answer for it’. Compared to decision making, which he could discuss in the context 
o f his own experience, the term metacognition was unfamiliar to him.
When asked what came to mind when an infusion approach for teaching thinking skills was 
brought up, Subra replied, ‘The use o f constructivist learning’. He talked about constructivist 
learning as the ‘teaching approach that valued active student participation in teaching, no 
chalk and talk, no give and take’. He saw the role o f the teacher more as ‘a friend rather than 
as a teacher’. He believed that the barriers between the student and teacher could generate a 
learning environment that is not conducive, where students ‘always feel somebody is looking 
for their mistakes and monitoring their progress’. This may result in students experiencing 
stress in the learning process.
Subra admitted that he had never learned any strategy that was specifically aimed at the 
development o f student thinking. His basic knowledge about teaching was obtained during 
his initial teacher training. Through pedagogy courses he learned many theories including 
‘student-centred, teacher-centred, Pavlov’s theory, Skinner and the dog, the constructivist, 
the behaviourist, chalk and talk, one way communication, two way communication, 
brainstorming, cooperative learning’, but he could not explain how all these strategies 
connected to thinking. Rather, he understood that ‘student-centred is more effective’ for the 
purpose o f involving students actively in teaching and learning, thus allowing them to 
‘develop a better understanding of the taught content’.
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As he was never exposed to the concept o f an infusion approach for teaching thinking skills 
or other approaches, Subra refused to comment which approach was the most appropriate in 
the Malaysian context. Rather, he felt that ‘any approach that comes from outside [outside 
Malaysia] cannot be taken from A to Z. We need to analyse whether it is suitable or not in 
the context o f our country’. Not only did this view indicate that he did not possess sufficient 
knowledge to offer an opinion but it also highlighted his lack of exposure to the approaches 
for teaching thinking in general and an infusion approach in particular.
Overall, Subra demonstrated little knowledge o f the thinking skills policy during the course 
o f this study. He demonstrated a familiarity with many of the terms associated with thinking 
skills but he could not identify or explain any o f them clearly, preferring to give examples 
and relate to his own practice o f thinking. Furthermore, he admitted that he had not studied 
thinking skills in any form during his career and he was unclear as to how he might identify 
and talk about it.
Kamil
Kamil was one o f the most senior teacher educators in the programme. He has been in the 
programme more than 10 years. He was a teacher for 10 years before he decided to be a 
teacher educator. Even after nearly twenty years in the classroom, he considered himself to 
have a ‘beginner rather than expert’ knowledge o f thinking skills. Although Kamil admitted 
that he did not have much knowledge in this field, he recognised that thinking skills was a 
specific area related to psychology. His initial teacher education programme provided him 
with the ‘introduction’ to cognition.
1 think this is about psychology, like Math [Mathematics], Geo 
[Geography], or Bio [Biology], there must be a specific theory, experts or 
whatever. 1 don’t know more than what 1 could remember from the 
education psychology course, the piagetian cognitive development, gestalt 
theory, left and right brain.
However, Kamil felt that all the courses only developed the basic knowledge about thinking 
skills, criticising that they utilised ‘surface rather than advanced understanding’. He provided 
a definition which mainly equated thinking skills with critical thinking. He highlighted the 
importance o f critical thinking, especially when dealing with ‘a lot o f information out there’. 
However, his understanding of critical thinking is limited to the disposition elements rather 
than the cognitive skills involved in critical thinking.
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Think rationally without the influence o f emotion, think positively, 
logically, open-minded, respect others when making a decision, be 
sensitive to the situation, have a positive attitude, appreciate others and 
always think that every problem has a solution, never feel disappointed, 
look ahead.
Kamil viewed critical thinking as different from creative thinking in terms o f purpose. To 
Kamil, critical thinking is ‘to be critical o f any information that we receive, being able to 
make judgements and decide rationally’. Moreover, creative thinking was viewed as a ‘novel 
idea from every angle’. Consequently, he felt that those who tried to ‘combine ideas from 
here and there’ were ‘copying, not creating’. He also considered creative thinking as planned 
behaviour, explaining that ‘when you have the intention, when you want to contribute 
something, you deal with creative thinking, when there is a competition like the innovation or 
what so ever, that is all about creative thinking’. Furthermore, he argued that a ‘creative 
product involved time, a long process’ which includes ‘trial and error, testing, 
experimentation until you get the insight, until you get the magical idea’. Thus he could not 
see any relation between creative thinking and daily life as he rationalised that most o f our 
daily problems need quick action, immediate solution, ‘so usually we base (decisions) on 
past experience rather than a different thinking process’. In this respect, he valued critical 
thinking as ‘skills that are needed everyday’ due to the complexity daily life, which he 
explained was getting challenging compared to the past. He was o f the opinion that people 
need to think critically so that they could make better decisions in their life. However, when 
asked about the connection between decision making and critical thinking, he appeared to see 
both of the terms as similar, stating that ‘decision making is a critical thinking process’.
The above responses showed at least three clear deficiencies in his understanding about 
creative thinking, critical thinking, and decision making. First, he failed to see the connection 
between creative and critical thinking as he explained each o f the skills as specifically 
dealing with different purposes. Second, he appeared to miss the fact that creativity is not 
necessary in the production o f something that never existed, known as an invention, but 
creativity is required in the ability to manipulate or use an existing idea to produce something 
new, known as innovation. Thirdly, he was unable to explain the differences between critical 
thinking and decision making.
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Kamil also views decision making as similar to problem solving. By referring to PBL as an 
example, he assumed that problem solving concludes with making a decision or selecting 
which alternative is best to solve the problem. He stated,
I couldn’t see any difference between problem solving and decision 
making ...For example, in PBL, the students have to decide what should 
they do, how they are going to do it, when they are going to do it, where 
they should get the information.. .So every single activity in problem 
solving involves making a decision.
When talking about the strategy involved in problem solving, Kamil pointed out some 
examples o f individual problem solving such as ‘some like to think individually, some like to 
discuss, some seek help, some do not’. He added that ‘each problem can be solved in many 
ways, many styles’ and the solution to the problem can be influenced by many factors such 
as ‘our value, our knowledge, our background’. These responses implied that he was not 
exposed to the variety o f problem solving strategies or models. He recognised that the 
solution could be influenced by many factors but he was unclear about the implication o f 
such factors on the solution to the problem. Instead, he stressed the importance o f giving 
high priority to personal intention rather than thinking about ‘what others said because you 
know what you want and others never understand your situation’. This showed a rigid 
method, without considering that problem solving should consider factors other than personal 
benefit.
When discussing teaching and learning in relation to thinking development, Kamil mentioned 
that he lacked ideas about the specific strategy for teaching thinking skills. Basically, he 
knew that dealing with students’ thinking involved the ‘departure from the traditional 
approach of knowledge transmission, no more spoon feeding, to active learning’. Like Subra, 
Kamil felt that students’ active participation in teaching and learning activities was more 
beneficial in ‘helping students to gain an in-depth understanding o f content-knowledge’. 
However, in the context of thinking development, he was unsure whether ‘through the active 
participation students gain any benefit in terms o f thinking improvement’. To him, this is ‘a 
difficult thing to say’ because thinking improvement is ‘a long term effect’ and may be the 
product of ‘activities outside teaching and learning in a classroom such as upbringing’.
Kamil also regarded the aim to infuse thinking skills across the curriculum as making the 
teaching and learning process more complicated. In this regard, he worried about teachers’ 
capability to cope with numerous things, as well as the students’ capability to achieve
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multiple learning objectives at once. He was o f the opinion that it is important to ‘make the 
thinking activity pleasurable rather than force the need to accomplish within a certain period: 
Thinking activities should be conducted outside o f school time, like at the 
weekend, where students free their minds to think, free their minds from 
the school environment that is always illustrated as rigid with the uniform, 
the rules, the time. I think thinking needs environments that are flexible, 
free, enjoyable, that have a sense o f pleasure in order to innovate, to focus 
on thinking, make it explicit, make it the culture, thinking culture, make 
them aware that they have the capability...which I think this is difficult to 
achieve in schools because students also need to focus on examination, 
schools also want to increase their achievement in examination.
Furthermore, he asserted that some types o f thinking skills such as creative thinking cannot 
be taught because ‘creative thinking is a special ability’. However he assumed that critical 
thinking and problem solving ‘could be enhanced’ by providing sufficient guidance, for 
example ‘teach the students how to achieve a better solution to a problem’. This appeared to 
contradict his rigid view regarding how one should solve problems.
Kamil’s conception o f thinking skills reflected not only a lack of consistency but also showed 
his inability to provide explanations beyond his own intuitive thinking and experience. Most 
of the time his comments were based on his own logical thought process rather than a 
particular theory o f thinking. Thus, his conceptual development o f thinking skills appears to 
be fairly low as he judged earlier that his level o f knowledge regarding the thinking skills 
policy was ‘beginner rather than expert’.
Abbv
Abby claimed that her postgraduate study was the main source of her exposure to knowledge 
of thinking skills. She remarked that during her postgraduate study, ‘all the courses required 
students to express opinions, evaluate information, and solve problems’. Based on her 
experience, she articulated a definition o f thinking skills:
Higher level thinking which involves thinking beyond the ability to 
memorise and explain facts. More importantly the ability to grasp the 
meaning, evaluate the fact or information, compare with relevant issues, 
and express views.
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The definition seemed to be consistent with the cognitive skills in critical thinking but her 
explanation focused more on the cognitive elements o f Bloom Taxonomy rather than critical 
thinking. She connected the higher level thinking to the ‘three upper levels o f Bloom 
Taxonomy’ and the low thinking level to the ‘first three levels of the Taxonomy’. Originally, 
she encountered Bloom during her education programme and refreshed this knowledge when 
she was appointed as a supervisor for a students’ practicum where she need to provide 
direction to student teachers concerning ‘planning a lesson and implementing the plan’. In a 
lesson plan, for example, she was responsible for guiding the student teacher on ‘writing 
teaching objectives’, for which she adapted the cognitive levels o f Bloom as her main 
references.
Abby showed her lack o f terminology in relation to thinking skills when she felt unfamiliar 
with the term critical thinking. She attempted to explain critical thinking by viewing the term 
as holding a negative meaning for someone who likes to express criticism ‘by looking for the 
weakness in the argument, idea, view, or opinion’. On the other hand, she noted that by 
criticising, one was able to think rationally rather than accept the available information. The 
responses illustrated that Abby’s thinking was guided by her instinct about the term critical 
being similar to the term critic.
In contrast to critical thinking, she was more familiar with the term creative thinking. To 
some extent, her experience as a school teacher exposed her to creative thinking. The main 
objective of the subject she taught was to ‘develop students’ creative thinking through the 
students’ project’. Abby acknowledged that she did not have a good background on the 
subject and thus she relied more on the textbook and her own interpretation. She understood 
creative thinking as ‘a type o f thinking that is used by a creative thinker to think differently’. 
She believed that creative thinking was a ‘special ability’ and assumed that ‘not all people 
are creative’. Based on her observation, she believed that ‘creative students did not have to 
work hard to produce an idea’ compared to less creative students. As such, she was o f the 
opinion that teaching for creativity should be focused on the less creative students rather than 
the creative students. Abby justified this assertion, explaining that the creative student does 
not have a problem generating an idea but they may also feel bored if something is presented 
at their ‘fingertips’.
Abby was unable to see the connection between creative and critical thinking when she 
assumed that ‘creative thinking is dealing with something that does not exist’ but critical 
thinking is ‘criticising something that exists’. Abby appeared to be uncertain with her
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response when she said ‘correct me if I am wrong’. She saw the act o f critiquing as more in 
line with problem solving skills which ‘consider the disadvantages o f the available 
alternatives’ and deem that thinking o f the ‘risks is more important than thinking o f the 
benefits’. She believed that focusing on the benefits ‘could result in someone forgetting the 
risks and therefore they are not prepared for the possibility o f problems that might occur due 
to the decisions made in problem solving process’. When elaborating the problem solving 
process, she appeared to give an example in the context o f PBL. She was introduced to the 
PBL through a professional development programme, which was similar to the programme 
Subra attended.
In PBL students are actively engaged in learning activities. There are no 
lectures, instead students engage in self-directed learning. Problem-based 
learning is built around an ill-structured problem which is messy and 
complex in nature, no simple, no fixed right or wrong answer... requires 
inquiry and information-gathering, analysing information, critiquing 
information for it accuracy and credibility o f sources, making decisions, 
and solving the given problem with confidence.
Abby’s knowledge of teaching thinking skills was very limited. Her responses centred on 
teaching and learning characterised by ‘active involvement o f students, a two way 
communication’. She argued that this is the departure from ‘teacher domination in the 
classroom to student domination’. According to Abby, the ‘teacher was no longer the 
instructor and the student was no longer the listener’. To Abby, the role o f the teacher is that 
o f a ‘guider’ whose duty is to ‘observe, assist, and evaluate’ students. She believed the 
benefits were not limited to ‘students having a better grasp o f the content knowledge’, but 
also teachers’ enhanced understanding. By allowing students to participate actively through a 
variety o f teaching strategies, teachers could improve their teaching knowledge by ‘detecting 
which teaching strategies are more effective for certain types o f students’, as well as 
‘learning which teaching strategies best represent particular content knowledge’.
Abby was never exposed to the infusion approach for teaching thinking. Her initial teacher 
training equipped her with knowledge o f ‘effective teaching’ which emphasised the 
transaction from the traditional approach to the constructivist approach. However she 
appeared to be unable to connect those teaching strategies to the development o f student 
thinking. Rather, she felt that thinking skills were ‘embedded in the teaching strategies’. She 
also felt that an infusion approach for teaching thinking skills involved ‘messy tasks’ because 
both the teacher and student have to achieve too many teaching goals, which include content
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knowledge and thinking skills. Therefore, she suggested that a specific programme was a 
better option:
I think a specific programme is OK. The focus is clearer that the infusion 
approach, it gives students the basic knowledge and allows them to apply 
in their subjects like math (mathematics) and geo (geography).
She added that students’ thinking ability differs according to their age. Therefore, she felt 
that any attempts to develop students’ thinking should consider not only which approaches 
are better but also ‘what thinking levels are appropriate’. In this respect, she suggested that 
‘for the primary level, secondary level, and higher education level the target thinking levels 
should not be the same; the thinking levels must be more challenging in the higher the 
education levels’.
It was evident from the interviews that Abby never participated in a discussion that 
specifically focused on thinking policy. Instead, her knowledge and beliefs regarding 
thinking skills and teaching were developed from three different sources o f experience: 
postgraduate education, school teacher, and professional development programmes. By 
referring to these different experiences, her conception appeared to be uncertain and she was 
unable to see the interrelation between cognitive skills and vocabularies o f thinking skills.
Hassan
Hassan started his teaching career in a public school as a temporary teacher. He moved to 
teacher education after he received his master’s degree in education. He had been working as 
a teacher educator for five years. He recognised that ‘thinking skills is not a new concept in 
education’ and argued that thinking skills are the ‘cognitive element o f educational 
objectives’. Hassan commented on his experiences gained through his education course: 
...we learnt about how to write teaching objectives during the Pedagogy 
course, teaching practice in school, micro teaching. We split high level 
and low level cognitive ability in Bloom Taxonomy.
Furthermore, his definition of thinking skills was limited to Bloom Taxonomy:
Ummm... thinking beyond fact memorisation.. .fact memorisation is 
known as low order thinking because it does not involve any thinking 
activities.. .that is the lowest level o f  cognitive ability in Bloom 
Taxonomy...On the other hand, high level thinking such as evaluation 
requires one to think in depth, to think from many perspectives, unbiased.
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Hassan lacked the detailed knowledge o f creative thinking when he assumed it was limited to 
‘the production of a high quality product’ that could be ‘seen, tested, and evaluated’. He saw 
creative thinking as a distinct skill that required not only interest in the area but also 
commitment. To him, creativity could be developed on a long-term rather than a short-term 
basis. Like Kamil, he felt creative work has a clear goal o f ‘what to achieve’. Unlike other 
teacher educators who considered creativity to be characteristic o f some individuals more 
than others, he felt that each individual has their own special creativity. By referring to 
multiple intelligence theory which he studied in his psychology course, he believed that ‘all 
o f us have a special ability but in different areas, like multiple intelligence theory, linguistics, 
mathematical, body kinetics, spatial, and so on’. This notion clearly opposed his earlier 
definition o f creative thinking as something that is a concrete product rather than abstract.
His reason regarding this contradictory explanation was ‘we always think that creativity is 
about innovation, new technologies, and rarely talked beyond this as a frame o f  references’.
In relation to critical thinking. Hassan found it difficult to relate to creative thinking. He 
viewed both creative and critical thinking as two distinct skills which are controlled by two 
different parts of the human brain. In an unconfident manner, he referred to the deBono 
theory o f the left and right brain, as follows:
I am not misunderstood, what makes us different in terms o f our behaviour 
is some o f us use more o f our right brain, some more of the left, one 
associated with creative, one with critical. I cannot remember exactly 
which one is creative or critical, whether left or right, but my main point is 
the differences between the two which guide or influence our actions.
He demonstrated little knowledge about critical thinking when he tried to relate the term with 
attitude:
I think of it as attitudes, I am not sure indeed, but it is related, like self 
confidence, sense o f responsibility, rationality, care, curiosity to know 
why, who, what happened, looking forward, positive thinking, thinking in- 
depth, all the good attitudes.
By assuming that ‘you need to think critically, especially when you have a problem’, he 
appeared to view critical thinking in connection to problem solving. However, his definition 
o f problem solving was derived from his opinion of what a problem is rather than how to 
solve a problem: ‘A problem is something that disturbs our routine, which makes us feel
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uncomfortable and forces us to seek a solution’. Realising that there are strategies related to 
problem solving, he labelled himself as having Tittle exposure’ to the term:
Problem solving is not jargon to me. But I don’t have ideas about the 
strategy involved, I am totally blank...never learned about it before.
His knowledge regarding teaching thinking was very limited to the general view that focused 
on the change in teachers’ role. His understanding was ‘when the focus is on more than just 
knowledge, the teachers’ role also changes, concentrating on facilitating and monitoring 
students’ learning rather than delivering information’. He stated some teaching techniques 
which could be employed such as ‘brainstorming, cooperative learning, role plays, doing 
projects’, which he classified as student-centred as opposed to teacher-centred approaches o f 
teaching. However, when talking about an infusion approach, he appeared to be unable to 
make a connection with how the student-centred teaching techniques could be applied to 
student thinking development. He simply assumed that
all the teacher-centred strategies like I have just mentioned are beneficial 
in terms o f developing students’ thinking because students are actively 
involved, like in brainstorming students are free to give ideas, students 
actively participate, similar to group discussions where students are given 
the tasks and they must work out the answer, think o f the solution to the 
problem...that all the strategies where teachers indirectly cater students’ 
thinking.
His assumption that teachers would indirectly teach students to think illustrated his 
misconception towards the infiision approach, which was more concerned with the explicit 
rather than implicit teaching o f thinking. As he was not exposed to the approaches for 
teaching thinking, his comments on how best to teach thinking skills were limited to his 
opinion o f the factors that should be considered rather than talking about teaching thinking. 
He suggested that ‘whatever approach we adopt must be in line with our capability, 
resources, and much more, we have to look for these factors first before deciding which 
approaches should be employed’.
Strong Conception
The strong conceptions were characterised by teacher educators who had established a 
foundation o f knowledge related to the thinking skills policy. In this regard, they had a well- 
developed conception which was illustrated from their clarity and comprehensive elaboration 
and they referred to certain theories o f thinking rather than speaking from their own
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experience and intuitive thinking. Strong conceptions were notable in the cases o f Faizal and 
Lim.
Faizal
Faizal is an important example o f a teacher educator who has a well-elaborated conception o f 
thinking skills. Reflecting on the factors that influenced his understanding o f the concept of 
thinking skills, Faizal noted that he was exposed to the concept by having been involved in a 
teaching thinking skills workshop in teacher training college. In the context o f educational 
change theory, he can be considered as a ‘change facilitator’ (Hall and Hord, 2003) or 
‘change agent’ (Fullan, 1990) who is responsible for creating a link between the policy­
maker and the intended adopter. He recalled
I was fully involved in the Thinking Skills workshops in the Colleges... 
we conducted them for teacher educators in colleges to disseminate 
information about teaching thinking skills... it was a day workshop 
following the module from the Curriculum Development Centre.
He continued, explaining that at the college where he formerly worked, there was a thinking 
skills course which was compulsory for all student teachers. According to Faizal, the college 
had a special unit related to thinking skills which was responsible ‘not only for staff 
development’ but also as ‘a centre for the lecturers to work in a team and discuss the types o f 
thinking skills that were appropriate to their coursework’. This provided useful information 
of the adherence to a thinking skills course for student teachers in a teacher education 
programme at college level.
According to Faizal, his involvement as a facilitator provided him with the opportunity to 
extend his limited knowledge of the thinking skills policy. His earlier understanding 
regarding thinking skills was framed by the cognitive level o f Bloom Taxonomy that he 
acquired during his initial teacher training. However, after being appointed as a facilitator o f 
the thinking skills teaching workshops, he discovered that there was much more to thinking 
skills than what he had originally thought. He explained:
Initially, when talking about thinking and teaching, my reference was the 
Bloom Taxonomy, this is the most popular one amongst teachers, the six 
cognitive levels, where the first three levels are considered low order 
thinking and the next three levels are the higher order levels... however, 
my involvement in the workshops as a facilitator gave me the opportunity
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to redefine my notion about thinking and teaching. It was more than what 
is in Bloom...
He cites De Bono as a fondamental influence on his view of thinking skills, stating:
Thinking skill is a cognitive operation, I agree with De Bono, that thinking 
skill is like any technical skill, a strategy is needed in order to achieve. For 
example, if we want to analyse a document, we must know how to 
analyse, it we want to evaluate information, we must know how to 
evaluate, if we want to make decisions, we must know how to decide 
effectively. So, the key issue is how to think.
Faizal went on to say that although content knowledge is important, he believed that ‘content 
without thinking processes is content that will be stored for a short period and will probably 
be forgotten forever after the final examination’. According to him, content knowledge 
should be organised logically so that students come to understand the connection between 
ideas. He also pointed out that the list o f thinking skills in the new model by the Curriculum 
Development Centre (CDC) is different fi'om what had been previously emphasised. 
According to Faizal, the new model is an extended understanding o f the concept o f thinking 
skills:
In the 1980s and 1990s the CDC had focused on creative and critical 
thinking only. However in the new model, you could find that it consists 
of not only creative and critical thinking but also some complex thinking 
strategies like problem solving skills and decision making skills, and 
conceptualisation, etc. The CDC also introduced one important concept 
called metacognition.
Faizal’s responses to the concepts o f creative and critical are relatively clear and in line with 
the discussion on the literature. He stated that ‘creative is more on idea generation and 
critical thinking is more evaluative’. For creative thinking, he not only observed that 
‘creative people are often looking for what is new’ but also mentioned two different ways o f 
how creative ideas could be generated: ‘whether through invention where the idea is 
something that never existed before or through innovation where the idea something that is 
generated firom other ideas’. He added that ‘the production o f creative outcome is not a 
sudden insight’ but rather ‘one needs to predict, infer, synthesise, and correlate theory or 
knowledge’. As such, he believed that creative works do not materialise ‘without any effort’.
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This indicated that he did not share the common misconception o f creativity as something 
that automatically emerged from the thinking o f a creative person (Ruggiero, 1988).
For critical thinking, Faizal noted some cognitive skills which are commonly connected to 
critical thinking in the literature, such as ‘comparing and contrasting evidence, analysing the 
accuracy o f information, distinguishing fact and opinion, and so on’. To add to his 
explanation o f creative and critical thinking, he quoted Beyer, stating that ‘creative and 
critical thinking are two different sides o f the same coin’. He gave an example o f how 
creative and critical thinking complement each other in the decision making strategy:
Both creative and critical thinking are important in complex thinking 
strategies such as decision making. For example, in creative decision 
making, creativity is needed for generating ideas for a solution or 
alternative solutions which differ from what people typically do in the 
same situation. In choosing which alternative is the best, you need critical 
thinking... it involves comparing and contrasting the advantages and 
disadvantages o f each available alternative.
His understanding o f problem solving skills is also comprehensive. He understood problem 
solving as ‘a strategy for the solution o f a problem in a systematic way’. He went on to 
comment on the differences between the solution of a problem in systematic a manner as 
opposed to a ‘blind solution’. A systematic method o f problem solving was explained as 
follows: ‘one has a strategy such as identifying problems, situations, and resolutions in a 
precise and focused manner, thinking about the best solution, thinking about the 
consequences before deciding which alternatives should be chosen’. In contrast, the blind 
solution was regarded as trying to ‘shortcut or create an express solution’ which has a high 
tendency to be influenced by ‘emotion and self interest’. Furthermore, he talked at length 
about the model of problem solving that is recommended by the CDC:
The CDC recommended the use o f the IDEAL model. To me, the model is 
simple and easy to remember. IDEAL is an acronym which stands for 
Identifying problem. Defining problem. Exploring alternatives. Acting on 
the chosen alternative, and Looking for the effect. That is what I meant 
when I referred to a systematic strategy.
When talking about the concept of metacognition, Faizal admitted that the concept was new 
to him compared to other types o f thinking skills. In this respect, he had done some reading 
about it as a pre-requisite in order to gain the necessary knowledge for his role as a facilitator
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of the thinking skills professional development in the college. Through his own exploration 
and self learning, he found that metacognition is related to ‘monitoring your own thinking’ as 
well as ‘being aware o f your own thinking processes’. This could be accomplished by ‘some 
sort o f cross check’ o f ‘how you make a decision or solve a problem’ and by looking for 
‘weakness and strength in your thinking’. These are all important for the purpose o f ‘future 
guidance as well as improvement’.
In the context o f teaching and learning, he believed that thinking ‘could be taught and should 
be taught’ because he recognised that even some creative students ‘were only aware that they 
had a special ability after engaging in a thinking activity which challenged their mind’. Thus, 
he felt that the focus on student thinking in teaching may be useful for ‘identifying students’ 
special abilities and interests’, noting that it is important for teachers as well as parents to 
‘think about the support that could be provided to enhance the students’ innate ability’.
As one who was fully involved in teaching thinking skills training among teacher educators 
in teacher education college, Faizal had a well-elaborated understanding o f the concept o f an 
infusion lesson. This was illustrated when he stated two common features o f an infusion 
approach: ‘teaching thinking across the curriculum’ and ‘teaching thinking explicitly rather 
than implicitly’. He elaborated the ‘Boston stages’ o f an infusion lesson which include four 
main stages: ‘introducing thinking, thinking actively, evaluating thinking development, and 
transfer activity’.
When talking about the appropriateness o f an infusion approach as a way to enhance 
students’ thinking, Faizal was of the opinion that the approach is suitable because the 
‘Malaysian education system emphasised holistic development of students through the 
integration approach’. However, Faizal felt that the approach is ‘a bit complicated’ due to 
the ‘extended teaching objectives and having to cope with many things in each teaching 
session’. To this end, he suggested that the successful implementation requires a 
consideration o f many aspects such as ‘time for teaching, time for preparation, teaching aids, 
and so on’. He proposed that the introduction o f a specific programme in thinking skills and 
collaboration amongst teachers might be beneficial in order to support the infusion approach.
Through the interviews, Faizal demonstrated a well-developed knowledge o f the subject o f 
thinking and o f teaching thinking by providing examples as well as referring to thinking 
theory. This illustrated his knowledge of thinking, o f the varieties and forms o f thinking, as 
well as his ability to relate and discriminate among these skills. The cognitive skills in his
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mind could not be considered high level unless applied in tandem with others skills in order 
to produce high quality thinking.
Lim
Lim had a different story o f how he articulated knowledge related to thinking skills. He 
never engaged in any professional development or courses in thinking skills. Rather his 
exposure relied more on his active involvement in research about creative and critical 
thinking amongst students in schools. His interest in the study started during his 
undergraduate project. Originally, his attention to the area was motivated by his supervisor, 
who was an expert in educational policy studies.
I studied to what extent KBKK was assessed by teachers in schools, how 
they assessed it, and what barriers they encountered in the assessment 
process. Through this project, I read a lot about thinking theory, learning 
theory, and teaching and assessment for thinking.
As a continuation o f the project, Lim’s postgraduate thesis focused on students’ creative and 
critical thinking ability. Before engaging in the study related to thinking skills and teaching, 
Lim came across the concept through his experience as a teacher. He recognised that 
‘thinking skill elements are suggested in the teaching content in the schools’ syllabus’. 
Therefore, he felt ‘quite familiar with all those terms such as critical thinking and creative 
thinking’ but he was not sure o f the connection between creative and critical thinking and 
how they related to the cognitive level o f the Bloom Taxonomy. Through his engagement in 
the study, he extended his knowledge background in the area. At the same time, he spoke of 
thinking skills metaphorically:
Thinking skill is the ability to use our mind’s innate capacity effectively, 
consciously.. .1 prefer to see the relationship between thinking potential 
and innate potential as similar to a machine and its user. For example, a 
sports car and itsdriver.. .engineering determines the innate potential o f the 
sports car, but the skills with which the car is driven must be learned and 
practised... the same sports car which is driven by the skilled and non­
skilled driver will give a different result... the non-skilled driver must 
learn and practise f irs t... so similar to thinking... the same innate capacity 
which is used by the one who has learned and practised how to think 
effectively will produce high quality thinking in comparison to those who 
don’t.
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Lim relates his concept o f ‘thinking quality’ to the concept o f creative and critical thinking. 
According to him, the quality o f thinking can be measured by ‘how creative and how critical’ 
our thinking is. This notion is generally consistent with the current literature on thinking 
skills (Marzano et al., 1988). He connected creative and critical thinking to the theory o f the 
left and right brain, which is often discussed in the lateral and vertical thinking literature.
The theory o f mind suggests that these two different styles o f thinking are 
controlled by two different sides o f the brain: left-brain and right-brain.
Creative thinking is deemed to be right-brain work and critical thinking is 
considered left-brain work.
He clearly stated that creative thinking contains the skills that are needed for the production 
o f creative thought. He saw creative thinking as involving ‘a long process’ and named 
several cognitive skills such as ‘imagination, making analogy, inferring, as sometimes you 
may need to predict and interrelate information’. In addition, he displayed his concern with 
the role o f knowledge in creativity by giving the following example: ‘in order to produce 
teaching aids that are based on multimedia, you must have some sort o f knowledge about 
programming’. The importance o f knowledge in creativity is well documented (see 
Sternberg, 1999; Weisberg, 1999; Csikszentmihalyi, 1996; Bailin, 1988).
Lim had no problem in explaining critical thinking, which he saw as ‘evaluative’ in nature. 
He identified some cognitive skills that are involved in critical thinking such as ‘analysis, 
search for evidence, search for truth,comparing facts, distinguishing facts and opinions or 
views’. All these cognitive skills were cited by various authors in the critical thinking 
literature (see Ennis, 1987). His understanding o f the subjects’ creative and critical thinking 
was fiirther elaborated by explaining that the tendency o f learning is increased when both 
sides o f the brain participate in a balanced manner. With the same understanding as Faizal, 
he stated that creative and critical thinking are two different types o f thinking, but they 
complement each other:
I think many people tend to view creative and critical as two different 
things. Although creative and critical thinking are controlled by two 
different sides of brain, in terms o f their function, they should be used 
together in order to produce high quality thinking. For example, ft*om my 
experience as a judge in many invention competitions, we were looking 
for two important aspects: the first is how creative was the idea?, was it 
really a new idea?, a new insight?, a unique idea?, an unusual idea? etc, 
and the second is: how critical was the idea?, how good?, how practical.
134
logical?, how effective? In this example, you could see that both creative 
thinking and critical thinking are working together towards the best quality 
of thinking product.
When asked about problem solving, Lim expressed his notion in the context o f creative 
problem solving. He argued that creative problem solving is ‘the solution to a problem in an 
unusual way’. He explained that problem solving consists o f the following strategy:
Before you think about the solution, you should know ‘what the problem 
is’, explore, investigate ‘why?’ When you find the answer to ‘why?’, then 
you should think about ‘how to solve it’, this way, that way, other ways. I 
would like to talk about this in the context o f creative problem solving. In 
creative problem solving, one needs to think o f a unique or unusual way.
Sometimes the ideas might be a bit crazy, but it doesn’t matter, just list 
everything that might be possible alternatives. When you have the list o f 
alternatives, you then have to ask ‘which one is the most creative as well 
as rationale?’ When you think about which one, you are engaged in 
critical thinking by evaluating the pros and cons o f each o f the 
alternatives.
The above responses not only indicated that Lim was familiar with the basic framework for 
problem solving, which was often stressed in the literature, but that he was also well 
informed about the relation between creative thinking, critical thinking, and problem solving. 
To fiirther represent his understanding, Lim highlighted that refusing to give up easily is one 
o f the dispositions which corresponds to intellectual virtues, that is, the mental traits 
necessary for thinking in general and creative thinking in particular. He noted that ‘some 
students give up when they are unable to solve a given problem immediately’ and express 
dissatisfaction such as ‘this is too hard’ or ‘I can’t do this’. In this respect, he strongly 
argued that a ‘positive attitude’ is as important as cognitive skills.
Lim’s knowledge regarding decision making skills was explained by making a connection to 
critical thinking. He argued that ‘there is a strong relationship’ by giving the following 
example:
Let say you want to decide whether to buy a car a not. Whether you say 
yes or no, you have to make a good judgment why ‘yes’ and why ‘no’. In 
other words, you have to think critically, think o f any possible advantages 
and disadvantages o f the decision, evaluate which one is more important.
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In addition, he was also able to distinguish the differences between problem solving skills 
and decision making skills. He noted that ‘decision making is not based on a problem’. This 
is explained through the following example:
Everyday we make a decision about food selection for breakfast, lunch, 
dinner etc... I think, we don't have any problem here, it’s just a routine 
activity.. .for breakfast for example, you went to the restaurant, there were 
many alternatives, your task was to choose which one? , why? ... You 
know when making decisions that the alternatives are sometimes 
there.. .compare to a situation in which you were really hungry but you 
couldn't go out to buy food because you needed to finish your work soon... 
here the problem is you couldn't go out but you are very hungry, ... you 
have to think o f the alternatives first.. .call somebody to deliver, ask 
somebody to buy, etc ... you have to think which one...
When asked about his understanding o f the concept metacognition, Lim seemed unfamiliar 
with the term. However, when I used the term ‘reflective’, he appeared to express his 
understanding consistently with the meaning o f metacognitive in the literature, which is 
‘thinking about our thinking’ (Resnick, 1987, p. 29). This is explained by Lim as follows: 
The reflective thinker does not just think about the problem to be solved, 
the decision to be made, or the argument to be won, but also about the 
reasoning processes that go into those activities. Reflecting on the way we 
think allows us to evaluate how effective our thinking is, what its strengths 
are, where it sometimes goes wrong and, most importantly o f all, how it 
might be improved.
As he studied the assessment o f creative and critical thinking by teachers, Lim easily 
provided an explanation o f an infusion approach for teaching thinking, referring to ‘the 
inclusion o f thinking skills explicitly in all subjects in schools’. Furthermore, he pointed out 
that teaching thinking explicitly is an important element of an infusion approach, where ‘we 
should inform the student o f the processes o f thinking that they are engaged in’. He regarded 
this approach as a ‘two in one’ strategy where ‘students not only learn the content but also 
the thinking processes’. He believed that thinking could be taught and all students have the 
‘capacity to think well’ when they know ‘how to use their brain’. He referred to the fact 
highlighted in the literature that most people do not ‘make full use o f their brain’ to think.
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When commenting and comparing an infusion approach to the other two approaches 
(content-based and stand alone programme), Lim appeared to value all approaches by saying 
that ‘all the approaches are good’. According to him ‘this is not about which approach is 
superior to others’ but ‘this is about the strategy of how to implement the selected approach’. 
He felt that to think about the strategy o f ‘how to achieve the goal is more important’ than 
‘which approach is the best’. He believed that each approach has advantages and 
disadvantages. Furthermore, he was o f the opinion that the combination o f the three 
approaches might be more beneficial given the ‘diversity o f students’ characteristics’ as 
‘some students may be better suited to a particular approach’. He felt an infusion lesson and 
content-based approaches were more complex and thus they ‘may be more suitable for high 
achievement students’. For the low achievement students, he saw the stand-alone approach 
as more appropriate because it is ‘less complex and has a direct focus on thinking’. In this 
respect, ‘the low achievement students find it easier to grasp’ the teaching goals. He added 
that the stand alone approach is not tied to particular content so the teaching and learning 
activities could be drawn from any area which ‘makes it more interesting and thus motivates 
the low achievement student to think’.
Lim’s involvement in the study about the thinking skills policy had the effect o f amplifying, 
clarifying, and extending his understanding o f thinking skills and o f teaching. The 
understanding gained through his reading on the subject o f thinking provided clear context 
and definition, and presented him with a greater range o f thinking terminologies, similar to 
the range present in the thinking skills policy documentations. As such, his explanations were 
rich in examples and were expressed by explaining the interconnection between creative 
thinking, critical thinking, decision making, and problem solving.
Summarv o f Teacher Educators’ Conceptions 
The diverse description o f thinking skills and the instructional approach as expressed by the 
teacher educators illustrated the different understandings attained by them. The variety o f 
backgrounds, education, and teaching experiences provided each o f these teacher educators 
with a frame of reference towards their conceptualisation.
It is apparent that teacher educators established their conception o f thinking skills through a 
variety o f ways. Coombs and Ahmed’s (1974) three learning modes provide a useful guide 
for the classification of each teacher educator’s conceptual development. The three learning 
modes are presented below.
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Formal: This type o f learning is intentional, organised, and structured. Formal learning 
opportunities are usually arranged by institutions. Often this type o f learning is guided by a 
curriculum or other type o f formal programme. FaizaTs involvement in the thinking skills 
programme could be classified under the formal learning mode because the programme is 
planned and structured towards clear learning goals related to thinking skills.
Non-formal: This type o f learning may or may not be intentional or arranged by an 
institution, but is usually organised in some way, even if it is only loosely organised. Lim’s 
interest in researching creative and critical thinking is relevant to this type o f learning mode. 
Informal: This type o f learning is never organised. Rather than being guided by a rigid 
curriculum, it is often regarded as experiential and spontaneous.
Table 5.1 summarises the foundations o f teacher educators’ conceptions o f thinking skills. 
Table 5.1: The foundations of the conceptions of thinking skills
Category Sources Teacher Educators
FormaF direct 1. Workshops related to thinking 
skills policy
Faizal
2. Professional development 
programme (Problem Based 
Learning)
Subra/Abby
3. Generic skills workshop Subra
Non-formal 1. Research related to thinking skills 
pohcy
Lim
InformaF indirect 1. Schooling experiences Yazid /Abby
2. Initial teacher training Lim/Kamil/Hassan/Aby
3. Taught subject Suzie/Abby
4. Experience as teacher Subra/Suzie/ Abby
5. Practicum’s supervisor Abby/Yazid
Table 5.1 shows that two teacher educators (Faizal and Lim) had direct exposure to the 
thinking skills policy. Faizal was introduced to the thinking skills policy through his role as 
a facilitator o f a professional development programme for teacher educators when he was in 
TEC. As well, Lim’s interest in researching the implementation o f the thinking skills policy 
gave him the opportunity to gain an in-depth understanding o f the policy.
The other six teacher educators had never been exposed to the policy and their acquisition of 
knowledge regarding thinking skills and the instructional approach appeared to be 
fi*agmented rather than structured. Most o f them fi-eely admitted to a lack o f or limited 
knowledge regarding the thinking skills policy. Except for Subra and Abby who attended the 
PBL workshop, the other four teacher educators never engaged in any course or professional 
development associated with thinking skills. Two teacher educators (Yazid and Abby) 
remarked on the insight gleaned fi*om their own schooling experience, both at the higher
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education level as well as school level. Four teacher educators cited that coursework in their 
initial teacher training addressed aspects of thinking such as educational psychology and 
pedagogy courses. As well, one teacher educator (Suzie) gained insight into thinking through 
the subject she taught in the programme. Experience as a teacher in public schools exposed 
three teacher educators (Subra, Suzie, Abby) to a variety o f thinking vocabularies through the 
schools’ syllabuses. The task related to student teachers’ supervision o f a practicum also 
opened the door for two teacher educators (Yazid and Abby) to gain knowledge o f teaching 
thinking. The findings indicated that each teacher educator gained exposure to the subject o f 
thinking from a range of sources, expressed through a variety of representations and 
interpretations that were often characterised by vagueness and a lack o f clarity. Teacher 
educators freely admitted their lack o f knowledge regarding the thinking skills policy. This 
was expressed in many ways, such as ‘beginner rather than expert’, ‘not really clear’,
‘surface knowledge’, ‘not much knowledge’, ‘limited sources’.
Table 5.2 illustrates how teacher educators understood the main components in thinking 
skills. Their basic conceptions o f thinking skills highlighted flaws that were equated to 
critical thinking, such as low and high level o f Bloom Taxonomy, employability skills, and 
questions and answers. Regarding problem solving skills, the teacher educators appeared to 
have a knowledge deficit when they failed to explain any strategy involved. Instead, two 
responses tended to deny that problem solving involves strategy. Two teacher educators 
equated problem solving to Problem Based Learning. Three assumed that problem solving 
and decision making are the same thing. They could not appreciate the variety o f cognitive 
skills involved in creative thinking. Instead, their conceptions of creative thinking were 
limited by connecting creative thinking to novel ideas and concrete products only. One 
teacher educator related creative thinking to multiple intelligence. For critical thinking, the 
term was equated to decision making skills. Two teacher educators saw creative and critical 
thinking as two distinct skills. Two teacher educators also connected critical thinking to 
attitude and the action o f ‘critiquing’. In addition, teacher educators had difficulty defining 
metacognition. Table 5.2 summarises their conceptions o f thinking skills and the infusion 
approach.
Table 5.2: Weak conceptions of thinking skills
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Elements Conception Teacher Educators
Equate to critical thinking Kamil
Bloom cognitive level Hassan /Yazid/Abby
Basic Conception Employability skills Subra
Expressed confusion with other 
terms- hot/lot/first class thinker,
Suzie
reflective thinking/hard and soft
Question and answer Yazid
Cannot see any process in problem 
solving
Problem solving is guided by 
personal intention
Yazid
Kamil
Define a problem rather than a Hassan
strategy
Problem Solving Problem Based Learning Subra /Abby/Kamil
Focus on a solution rather than Suzie
process
Decision Making Equate to problem solving Kamil/Abby/Y azid
Subjective, difficult to 
explain/expressed confusion Suzie
Novel idea only Subra/Yazid /Kamil
Creativity is not important in daily life 
compared to critical thinking
Kamil
Concrete product Hassan
Creative Thinking Multiple intelligence Hassan
Innate talent Subra/Yazid/Kamil
Creative students do not need to work Abby
hard
Creativity requires hard work Hassan/Faizal/Lim
State dispositions rather than 
cognitive skills
Kamil
Critical thinking as decision making 
skills
Kamil
Critical Thinking Creative and critical thinking are 
two distinct skills
Kamil /Hassan
Relate to the action o f  critiquing Subra/Abby
Unable to define Yazid/Suzie
Metacognitive Unable to define 
-Hard questions 
-Never heard/read/
Subra/Yazid/Hassan/Kamil 
Suzie/Abby/Subra________
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Table 5.3: Knowledge of instruetional approach for teaching thinking skills
Elements Conception Participants
Ask and answer Yazid
Departure from traditional approach to Kamil
student-centred approach
Teaching Strategies Changing teacher roles to facilitator and Hassan
monitor
Associated teaching techniques - Hassan/Suzie
brainstorming, cooperative learning, role
play, doing projects
Constructivist teaching Subra
Teaching beyond fact Suzie
Two way communication Abby
Teaching across curriculum Faizal/Lim
Infusion Lesson Teaching thinking implicitly/embedded Hassan/Suzie/Abby
Teaching thinking explicitly Faizal/Lim
Express the four general stages in an
infusion lesson (Boston model) Faizal/Lim
Based on Table 5.3, teacher educators demonstrated a range o f knowledge regarding teaching 
strategies that could be beneficial for thinking development. They seemed to possess the 
basic knowledge that teaching strategies should involve students’ active participation. 
However, the teacher educators were unable to comprehend how active involvement 
enhanced thinking. Instead, most o f the explanations hinted at the benefit in terms o f 
understanding taught content. For the infusion lesson, only two teacher educators (Faizal and 
Lim) were able to state the Boston model and understood the explicit teaching o f thinking 
through an infusion approach. Other teacher educators misconceived that in an infusion 
approach, thinking is simply embedded in teaching.
Table 5.4 illustrates that teacher educators had a range o f beliefs regarding how students 
developed or gained their thinking ability, how thinking skills should be taught, and what 
factors should guide how thinking should be promoted in education. All these three themes 
are considered under beliefs rather than knowledge because it illustrated their value and 
judgments or preferences o f how thinking skills should be taught and the reasons behind their 
preferences. The acquisition o f thinking ability was considered as beliefs which underlie their 
values regarding teaching thinking skills.
The acquisition o f thinking involves two different focuses: the first is specific to creative 
thinking and the second is more general. The acquisition o f creative thinking is perceived 
differently by teacher educators as some o f them contradicted each other. Some teacher 
educators felt that creative thinking is a natural talent and thus does not require instruction. 
Conversely, others assumed that although creative thinking is an inborn or inherited ability, it 
could be taught despite certain limitations, such as the difficulty to teach less creative
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students compared to those with natural creativity. It was also considered that the focus o f 
instruction should be given to less creative students.
The general beliefs regarding the acquisition of thinking ability also revealed a variety of 
interpretations with some degree o f differences in point o f views. Each individual was 
viewed as having a different thinking ability, ranging from low to high. In contrast, each 
individual was also viewed as having their own special ability or intelligence, rather than 
separated by low and high level thinking. Thinking ability was also assumed to grow with 
maturity but it was considered teachable. Furthermore the role o f upbringing was regarded as 
important in thinking development. Generally, teacher educators appeared to share the view 
that thinking could be enhanced through instruction.
For the theoretical orientation towards teaching thinking, teacher educators seemed to have 
their own preferences on the instructional approaches. These preferences were connected to 
several factors. Some felt the combination o f the three approaches (stand-alone, content- 
based, and infusion) would be fruitful due to the diversity o f students as different approaches 
may suit different students, while some favoured the specific programme in school as a way 
of developing student thinking, especially in those with a low thinking ability. The specific 
programme was regarded as less complex compared to the content-based and infusion 
approaches. In contrast, one teacher educator felt that the specific programme outside school 
time is more relevant given the pack schedule and the wide scope o f teaching and learning 
goals in schools. Overall, an infusion approach was considered more appropriate because it is 
in line with the education system that emphasises integration and holistic concepts.
Beside the types o f students and the diversity aspects, the overall local contextual factor was 
also seen as an important factor in considering the best approach for teaching thinking. The 
congruence between the level o f thinking and level of education is another aspect that was 
highlighted as important in the efforts to promote thinking development. The higher the level 
o f education such as at the university, the more the focus should concentrate on higher level 
thinking compared to the lower level o f education in schools.
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Table 5.4: Beliefs regarding thinking skills teaching
Specific views on creative thinking
Creative thinking is an innate - no need tc Kamil/Subra/Abby 
be taught
Acquisition o f Thinking 
Skills
Less creative students should be given 
high attention compared to creative 
students
Abby
Difficult to teach less creative students Subra
General views on thinking ability
Natural abihty grows with maturity 
but is teachable
Yazid
Individuals have different thinking abilitie Yazid 
low/high
All individuals have the ability to think w Lim
Natural ability is inherited but it is also 
teachable
Suzie
Could be taught with some limitation 
o f advantages for low thinking ability 
students
Suzie
Develop thinking through upbringing Kamil
Teaching thinking helps students to 
recognise thinking ability
Faizal
Theoretical Content-based None
Orientation Special programme outside sehool 
times
Kamil
for Teaching Infusion approach Faizal
Thinking Skills Specific programme in school Suzie/Faizal/ Abby
All the three approaches beneficial Yazid/Lim
N o idea Subra/Hassan
Available sources Subra/Faizal
Factors Types o f  students/student diversity
Determining Teaching -A specific programme for low thinking 
abihty
Suzie/Lim
Approaches for Consider the loeal context Subra
Thinking Consider age level—  higher level for high Abby
Development education level
Practices for Modelling Thinking Skills Teaching 
As introduced in Chapter One, an infusion lesson is the instructional approach that is 
recommended by the GDC to be implemented in Malaysia. As mentioned in the Literature 
Review, modelling thinking skills teaching (an infusion lesson) required teacher educators to 
(1) infuse thinking skills in their teaching, and (2) discuss the instructional choice explicitly 
with student teachers.
In order to illuminate the teacher educators’ teaching practices, which involved an infusion 
lesson, the data were gathered from two main sources:
(1) The case studies which explored the teacher educators’ teaching practices.
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(2) The questionnaires which examined the student teachers’ perceptions towards the teacher 
educators’ practices in modelling thinking skills teaching.
The Teacher Educators’ Perspective : The Case Study 
Each case was analysed to identify teaching and learning activities in which the teacher 
educator (1) infused thinking skills in their teaching, and (2) discussed the instructional 
choice explicitly with student teachers. The results indicate that modelling thinking skills 
teaching was not common among teacher educators. In all eight cases, no instances of 
modelling thinking skills teaching were identified. Instead, their roles were limited to 
teaching styles proposed by Grasha (1996). These include the following:
• Formal authority /knowledge transmitter- focuses on content and can be very instructor- 
centred. The instructor defines the theories, principles, concepts, or terms that the student 
needs to learn and organises them into a sequenced set o f goals or objectives.
• Demonstrator - This approach concentrates on the performance o f an academic procedure.
The instructor defines the steps an expert in the field would use to accomplish necessary 
tasks and defines the standards which would indicate mastery in applying these procedures.
The instructor then develops situations in which these steps can be performed and the results 
observed. The instructor may be the one who demonstrates the procedures; students may be 
the ones practising the procedures, or some combination o f both.
• Facilitator - Teachers who have a facilitator model teaching style tend to focus on 
activities. This teaching style emphasises student-centred learning and there is much more 
responsibility placed on the students to take the initiative for meeting the demands o f various 
learning tasks. Teachers typically design group activities which necessitate active learning, 
student-to-student collaboration, and problem solving.
• Delegator - Teachers who practice a delegator teaching style tend to place control and 
responsibility for learning on individuals or groups o f students. This teacher will often give 
students a choice in designing and implementing their own complex learning projects and 
will act in a consultative role.
• Personal model- Teachers who lead by personal example and suggest prototypes for 
appropriate behaviour in the office. They show learners how to do things and want learners to 
observe and emulate their approach.
The first two roles are associated with the conventional teaching approach which is based on 
a teacher-centred method. In contrast, the next two roles focus more on the constructivist 
approach which emphasises student-centred learning. Although teaching thinking skills is 
associated with the constructivist approach, the roles o f facilitators or delegators, which
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emphasise students’ active participation, are not sufficient enough for the purpose of 
modelling the infusion lesson. The role o f a model o f an infusion lesson requires not only 
students’ active participation but also necessitates that teacher educators infuse thinking 
skills explicitly in their teaching and discuss their pedagogical choice explicitly with the 
student teachers. What follows are the analyses o f each case according to their dominant 
roles.
Faizal as a Facilitator
In terms o f knowledge, Faizal was considered as one who had a strong conceptualisation of 
thinking skills and the instructional approach, which he articulated through his involvement 
as a facilitator in the thinking skills workshop. In the context of his own teaching practice, he 
valued higher order questioning as a main vehicle for actively engaging student teachers in 
the teaching and learning process. Faizal believed that ‘teaching content without thinking is 
content that will be remembered only for the examination’. He was o f the opinion that 
student teachers should be ‘searching for knowledge rather than collecting information’. 
Accordingly, he expressed the view that teacher educators should refi*ain as much as possible 
fi*om delivering the content knowledge. Rather they should help the students to construct the 
knowledge. In one o f his classes, he offered the following example:
I did not directly give the kinds o f accidents that could happen in the 
workshop. Rather I asked the students to think about it.. .the question 
includes what kind of accidents? It is then followed by probing questions 
which seek for further clarification: why do you think that might have 
happened?; on what basis did you say that?; tell me more about..; give me 
an example.
He strived to adopt thinking skills into his teaching by helping students develop the habit o f 
asking high order questions. To vary this approach somewhat, he often combined the use of 
high order questioning with group discussions, group presentations, and case studies, as he 
explained:
.. .students were required to create a product that can be used to overcome 
a certain problem. In this class students worked in a small group, three to 
four students in each group. In the first stage, the focus was on recognising 
a problem. Here, I used group discussion together with high order 
questioning. I provided them with questions that they should think through 
as they explored the problem. Students were to ask questions such as what 
is the problem, what evidence exists ahout the problem?, why has the
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problem happened?, how did it happen?, what were the effects? I 
emphasised that students should clarify what they talk ahout, provide 
some justification, and identify and predict implications.
However, Faizal stated that too often he takes over the role of questioning when he perceives 
that students are not asking questions very well. Furthermore, he criticised the attitude of 
some students who were not giving serious attention to their fellow students’ presentation: 
Some student teachers were not really serious with their learning, they 
seemed uninterested, especially when their fellow friend was 
presenting...their mind is o f somewhere...
Through the lesson observation in a one hour theory teaching session, Faizal challenged his 
students’ thinking through a series o f high order questions. Faizal started his teaching by 
showing an article entitled ‘illegal worker’s family summon company 1 million’. He then 
distributed a sheet o f notes regarding the law. In groups o f four, the student teachers were 
required to make judgments about the case. After 20 minutes, each group was required to 
present the results o f their discussion. Through the presentation, Faizal challenged his 
students’ thinking by asking ‘why do you think that way?’, ‘which one is more important?’, 
‘please provide a reason for what you claim?’. In closing his teaching, he asked the student 
teachers to conclude their understanding about the concept that was stated in the law.
However, nowhere in the teaching and learning activities did he emphasise thinking skills 
into the level o f student teachers’ awareness. Put another way, the integration o f thinking 
skills was carried out implicitly. As well, he did not discuss his teaching technique explicitly 
with the student teachers, as was required for the purpose o f explicit modelling. Instead, 
through the active involvement o f the student teachers, Faizal wanted them to acquire a 
‘developed in-depth understanding about subject-matter knowledge’. He argued that by 
allowing student teachers ‘to compare and contrast, to evaluate information’ and challenge 
their ‘mind to think at the highest level’, there was more chance of the student teacher 
understanding the taught content.
In response to the absence o f the explicit focus on thinking skills in his teaching, he admitted 
that he never ‘introduced any thinking skill’ in his teaching sessions. Instead, this was done 
during the introduction to the course at the first meeting:
...during the introduction o f the course. Normally I tell my students the 
kind o f teaching strategies that I wanted to use, I want them to know that
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I ’m not going to spoon feed them, I need their high commitment and 
cooperation.. .1 told them that in my class they need to think critically, 
creatively, imaginatively.
On the one hand, Faizal felt that modelling thinking skills teaching is very important. 
However, on the other hand , he argued that the opportunity to infuse thinking skills in every 
teaching session was very limited because it consumed much time and this could generate the 
problem associated with content coverage:
In terms o f coverage, it a bit o f a problem because when the student teachers 
are involved in activities, o f course we need much time compare to the 
lecture method.
Therefore, although he favoured high order questioning, he admitted that due to the 
limitation o f time he ‘could not totally ignore the lecture method’ in order to cover the 
content knowledge. He also raised the issue related to the limited time for teaching 
preparation, explaining:
I feel that if we have to teach in this way, we need time for preparation.
We have to think what kind o f thinking skill is appropriate to the topic, 
what kind o f teaching technique, what kind of teaching aids and so on. I 
haven’t got much time to make such preparations for each o f my classes 
because I have so many duties other than teaching. So it is impossible to 
infuse thinking skills in every class.
Faizal noted that the non-teaching tasks were more demanding compared to the teaching 
tasks. In other words, he was unhappy about his overall workload. Another issue that was 
highlighted by Faizal was related to student teachers’ workload. He gave the impression that 
the curriculum in general is packed. He personally felt that the trainees are overburdened 
with too many tasks:
If  we want our students to think skilfully, we need time to practise, if we 
want to show them how to think effectively we must give them much time 
for reflection. Now, they have no time to reflect on anything that they 
have done. They have to attend classes from morning to night. Even at the 
weekend, some of them come to the workshop to do their project work.
They also have assignments, homework, reports, etc to do.
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Faizal was o f the opinion that the living skills’ teacher education is very tough since the 
content of the curriculum is very wide, consisting o f nine different components. He stated, 
...when they come out, they are expected to be able to teach all the nine 
components, the electrical, wood, engineering piping, stitch and clothing, 
nutrition and food preparation, agriculture and business. I don’t think we 
could find this kind o f programme in the world, tell me... the engineer, the 
doctor, the expert always concentrates on one thing...could we found a 
multipurpose engineer, or a multipurpose doctor? ... I think, the teaching 
profession is also the same...when we combine everything, the victim is 
the student teacher, their capability to cope... they might be good at one or 
two o f the components but not all o f them... several undergraduate 
researches showed that the females in particular did not feel confident 
with components such as woodwork, piping, engineering, which required 
the use o f heavy machines.
Faizal preferred the system that was implemented in the TEC in the 1980s, which trained the 
prospective teachers in a special area:
I think the teacher training that was conducted for teaching the four main 
streams in the old curriculum was more practical. Each trainee focused on 
one area only such as agriculture, home economics, business and 
entrepreneurships, and industrial arts...so they were experts in a certain 
area... I think more research should be done to explore this issue.
Lim as a Facilitator
Lim valued Problem Based Learning (PBL) in his teaching. According to him, through a 
PBL approach, student teachers were trained to think systematically.
PBL is good in terms o f encouraging students to think in depth, from 
various perspectives, through active participation in learning they work in 
groups and interact with each other... I found students enjoyed PBL 
because it challenged their mind.
During an observation of his teaching, Lim demonstrated how he implements the PBL 
approach. Setting up the classroom so that everyone was in a group o f five to six students, he 
recalled the PBL processes that were carried out in the previous lesson. He alerted the class 
about a group presentation that was based on the result o f the PBL activities. Lim explained 
his role as a ‘commenter or evaluator’ on the quality o f both content and presentation. During
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the presentation, Lim intervened by asking challenging questions such as ‘why do think that is 
the best solution?’, ‘how do know the evidence is accurate?’, ‘I have a different view on the 
issue, so could you please tell us how your view is more plausible?’ Other groups were also 
required to ask at least one question. Each group was given 15 minutes to present their work. 
However, four out o f seven groups needed more than 15 minutes. This limited the two-way 
communication between the presenters and the audience. The class ended without any 
conclusion because the student teachers had to rush for another class.
His main objective in teaching is to ‘develop student teachers’ in-depth knowledge’ about the 
taught content. In this respect, Lim could not see the importance o f his role as a model o f 
teaching because he felt that the task was more relevant to the educational foundation 
department. He noted that ‘the teaching strategies, techniques, and approaches are all covered 
in their pedagogy course’. In commenting on the extent to which he infused thinking skills in 
his teaching, he admitted that thinking skills were not included in his teaching plans:
No, never, if any were it was unplanned. It’s just sort o f instructions for 
what they need to do. I directly told them that this task required analysis, 
evaluation, synthesis o f information, etc. There was no detailed 
explanation o f how to analyse or evaluate.
Lim argued that the PBL needs a substantial amount o f time for implementation: ‘I have to 
give them time to discuss and search for information, so half o f their time is in the library, 
then it must be followed by a presentation’. Consequently, ‘in terms o f coverage o f content it 
was very limited. I was unable to cover even half o f the syllabuses’. Thus, Lim noted that he 
never discussed the PBL approach in his teaching with the student teachers. Instead, he 
maintained a focus on only the ‘knowledge and understanding o f the subject matter’.
Besides the problem of time constraints, the fragmentation in the programme greatly 
influenced Lim’s decision concerning what to focus his teaching on. He argued that as a 
‘subject specialist’ he felt that his responsibility was to ‘focus on content knowledge’. 
Moreover, he assumed that the student teachers were taught about teaching strategies through 
the pedagogy classes as well as micro teaching and practicum.
In relation to the issue o f the complexity o f  the living skills programme that was raised by 
Faizal, Lim’s perspective is different. He seemed quite concerned about the quality o f student 
teachers that enrolled in the programme. He talked at length about the procedure o f 
enrolment to the programme, as follows:
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I think the programme is a challenge rather than a problem... since the 
programme is quite challenging compared to other teacher education 
programmes, the quality o f trainees accepted to this programme should be 
given serious consideration, the programme needs a high quality 
candidate, not only academically but also their ambition, their attitude,... 
they should know what this programme is about... I highlighted this 
because some trainees joined the education programme so they are not 
jobless after their graduation... so when enrolled to this complicated 
teacher education programme, they will be in a self-conflict, the conflict 
o f interest, the conflict o f capability, I like this component, I hate that 
component, I am able to do this but I am unable to that... so academic 
excellence alone is not a sufficient measure for enrolment in this 
programme.
In relation to this issue, Lim suggested that the teacher education programme should be 
involved in the selection of the student teachers. He commented on the centralised system in 
the student teacher selection as follows:
The centralised system is not suitable for selecting candidates for the 
teacher education programme...it is too dependent on academic 
achievement...to me the academic achievement is not enough... teaching is 
not an easy task... prospective teachers should have a high interest in the 
profession...I suggest that an element such as an interview should be added 
as an important component...the interview should be conducted by the 
teacher education staff.
According to Lim, the selection o f the ‘wrong candidate’ whose intention is to seek a secure 
job opportunity after graduation will not lead to the production o f a high quality teacher 
because, due to lack of interest, the prospective teacher will only learn in order to achieve the 
certificate . Like Faizal, Lim also raised the issue related to workload which affected the 
amount o f time for teaching and learning tasks.
Last time our works were seasonal. The busiest time was during 
practicum. We had to run from campus to school, from school to campus, 
because we also had classes in campus at the same time. So it was a bit 
rush... But now, we are busy every day because some aspects of our 
responsibilities such as research and publication are becoming demanding.
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In talking about the collaborative culture in the department, Lim noted that they normally 
work in isolation. He felt that teacher educators may Tack collaborative skills’. He 
considered himself as ‘doesn’t know how to start collaborative works’.
Kamil as a Knowledge Transmitter 
Kamil’s teaching practice could be categorised under a teacher-centred approach. In theory 
classes, for example, he ‘spent much time lecturing’. This teaching strategy was 
demonstrated in an observed lesson where Kamil concentrated on delivering knowledge to 
student teachers. He began the lecture by asking what the student teachers learned in the 
previous week’s session. The questions mostly required the student to remember facts and 
rarely challenged their thinking. For example, he asked the student teachers ‘do you still 
remember the function ofyyyy?’ and ‘what was the main problem that we encountered last 
week?’ He went on to review past year questions that related to the topic and said ‘in order to 
answer all these questions you need to understand rather than memorise the facts, so please 
give full attention to my lecture’. This is an indication that the value given to examination is 
higher than the value given to understanding for learning purposes. At the beginning o f the 
lesson, he went on to discuss several questions by engaging the student teachers in 
brainstorming activity. He then gave his own views and additional points to the students’ 
responses. Kamil appeared to ask many questions to the student teachers such as ‘do you still 
remember...?’; ‘what do know about...?’; ‘who knew this concept before?’; ‘what is the main 
point?’ However, the questions seem to be intended to assess the student teachers’ prior 
knowledge rather than challenge the students’ thinking. As the lesson progressed, he began 
asking fewer questions and appeared keener on delivering information to the students. He 
took over the centre stage so the lesson moved into knowledge transmission mode. When 
one student tried to interrupt and asked for more explanation, Kamil replied, ‘I ’m going to 
explain that matter next week, today we have to finish this topic first’. This is an example o f 
a teacher educator who was trying to be systematic in terms o f his topic arrangement for the 
weekly lectures. In the conclusion, he asked every student to write at least one question on 
something they did not understand about the lesson or if they required further information on 
a specific point. The session ended with the reminder from Kamil: ‘again, please don’t 
memorise this theory, please discuss the impacts with your friends, the advantages and 
disadvantages. You should be able to elaborate and make judgments if  you want marks’. 
Again, this raised questions about the focus on examination preparation. Clearly, there was 
hardly any space in the session where the students’ thinking was challenged.
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In explaining his teaching goals to the class, he knew that in teaching ‘we may have one, two, 
or more teaching goals. It may be cognitive, psychomotor, or affective aspects’. He was more 
concerned about the cognitive aspect but focused only on the content knowledge. He 
explained, ‘when I said cognitive, it may he intended to develop students’ thinking, or their 
understanding o f the lesson, or both’. However, in his teaching he usually ‘wanted to make 
sure that students gained a correct interpretation, correct understanding, no misconceptions, 
no confusion about the content’. He felt that a ‘wrong understanding’ or ‘wrong 
interpretation was dangerous’ because ‘the student teachers are going to school and teaching 
thousands of students’. Thus, he felt that teaching a wrong concept is ‘unacceptable’. He 
recognised that this continuously happened when he was supervising the student teachers 
during their practicum. He noted, ‘especially for a complex theory or concept, I found that 
Some student teachers lack confidence in terms o f their answers to the students’ questions. 
Many times student teachers were unable to answer students’ questions, some o f them gave a 
wrong answer’.
When asked how he could develop student understanding through his lecture, he simply 
stated, ‘well, I am not totally lecturing or spoon feeding all the time, I did ask them 
questions, their opinion, to brainstorm, discuss etc’. However, he argued that due to the time 
constraints, the two-way interaction was very limited. At the same time, the syllabuses also 
have to be covered. Therefore in order to know the students’ understanding, Kamil uses the 
following approach: ‘at the end o f my lesson all the students are required to write questions if  
there was something they did not understand or indicate whether they need to know more’.
He also felt this was a good strategy especially for students who refiise to ask any questions 
or give their opinion in class. As he observed, ‘you know some student are quite shy, when 
you ask what they do not understand, they will say nothing, which is ok, but when you ask 
them to write the questions down, they actually express a lot o f questions’. Talking about the 
ways he responded to the students’ questions, Kamil stated:
if I find a serious problem, I will asked them to do an assignment on that 
particular thing, self-directed learning, so they can gain a better 
understanding. If it is just a simple question such as a confusion between 
two terms, then I will discuss it in the class.
Responding to the question o f why he reminded the students about the examination many 
times, he replied that ‘it is normal, to encourage the students to revise, to think about the 
subject not only in the class but also after the class’. He added that ‘through the examination,
I can assess the level o f their understanding, what they lack, what confuses them etc’. They
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were given the opportunity to improve their grade by ‘doing an extra assignment on the 
aspects that they couldn’t do in the examination’. However, the student teachers were not 
going to get higher marks or better grades compared to students who did well in their exam.
In the practical class, he focused on ‘technical aspects or psychomotor’ as primary 
objectives. This was realised through demonstration as the main strategy:
We have to demonstrate first, after that the students can practice by 
themselves...we supervise the students and give help during the learning 
processes.. .Normally demonstration is our routine teaching strategy when 
teaching in workshops setting. So, it was difficult to get rid o f this 
[demonstration], the one that we are familiar with and have practise for 
years.
Kamil felt that the student teachers need more than the available time to develop their technical 
skills. This is due to the fact that, after attending both basic and advanced courses, many student 
teachers are still unprepared for operating machines and hand tools. He seemed to be worried 
about the feedback from schools:
...some of our former students had a lot o f problems when teaching in the 
workshops, problems in hand-skills...even for handing simple equipment 
such as the screw driver.. .well this is embarrassing.
Kamil did not express any concern about modelling his teaching strategies. He felt that 
‘within the limitation o f time we could not focus on everything’. He appeared to see that the 
education related to teaching and learning was not the main priority for teacher educators 
who taught subject specialisation. Thus, he seemed to disagree with the idea o f modelling 
thinking skills teaching. Firstly, he questioned the absence of any exposure to it, arguing that 
‘the main issue was placing the responsibility on us’. Furthermore, he expressed the need to 
address one major question: ‘how well we do expose the policy?’. Secondly, he felt that 
there was ‘no high demand to focus on teaching and learning’ because the role is under the 
educational foundation department, where the student teacher learns about pedagogy, 
educational psychology, and philosophy etc. Thus, as the subject specialist, he put a high 
priority on the subject-matter knowledge. This indicated that the specialisation o f tasks 
seemed to frame his notion about his teaching responsibility.
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Yazid as a Knowledge Transmitter 
Infusing thinking was not a priority in his teaching, nor did he advocate any instructional 
approach that explicitly focused on thinking skills. Yazid freely admitted that he does not 
have a specific strategy:
I am not even sure o f how to go about it [infiise thinking into teaching], I 
never learned teaching strategy, I never think about the strategy, I just 
give the lecture.
Acknowledging his narrow understanding of thinking skills and instructional approach, 
Yazid tended to rely more on his experience as a student to guide him. He felt that there is 
‘nothing wrong with lecturing’ because he assumed it is ‘a routine teaching method’ that 
lecturers always employ in higher education levels. He recalled his own experience:
I still remember the professor said that in higher education, the students 
are mature enough to think about their own learning, so the student 
shouldn’t expect to be taught like a school student.
He added that ‘modelling thinking skills was not the norm among teacher educators’. This 
was based on his experience on the mentor-mentee programme, where he observed that the 
senior teacher educators ‘rarely noticed thinking skills or discussed their teaching methods, 
but mostly focus on content’. This did not only strengthen his ‘belief that teaching at the 
higher level education is a matter of delivering the content’ but he also assumed that ‘mature 
students know how to manage their study’.
In an observed lesson, Yazid showed a typical example o f a teacher-centred approach in 
teaching. Within a one hour lecture session, he projected 36 power point slides that were 
fully occupied with notes and diagrams. The students acted passively as listeners. They 
struggled to copy what was being said by Yazid and at the same time copy what was being 
projected from the power point slides. On a number o f occasions Yazid asked the student 
teachers whether they had any questions hut they did not react. The students were not keen to 
respond as they had not been following they lecture because they were preoccupied copying 
notes.
When asked to discuss his goals for the lesson, Yazid stated that his main aim was ‘to deliver 
knowledge’ and he assumed, ‘that is [lecture notes] what the students wanted’. He also 
believed that students’ main purpose in coming to class is to receive notes and for the sake o f
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attendance. I f  the lecturer fails to give sufficient notes, as outlined in the course content, this 
will affect the students’ impression o f the lecturers. He explained,
you will be labelled as unprepared, unknowledgeable about your subject, 
uncommitted... all these negative impressions will come out... and of 
course these will affect your course assessment at the end o f semester.
In commenting on the role o f lecturers as a model for the prospective teacher in infusing 
thinking skills in teaching, Yazid seemed to be worried about the student attitude:
What I understand from your explanation about an infusion lesson... it 
seems that students have to get involved actively in searching for 
information, making analysis, evaluating, reflecting and so on... I don’t 
think most o f the trainees like this. . . a s  I said just now, what they want is 
notes... not tasks... Many times I have asked them to collect information 
from news papers... I know they could get a lot o f information on my 
subject in news papers... no one volunteers... so, what are you going to 
do? Push them, oh no, no ... I ’m not that kind o f person.
Labelling himself as ‘not an expert in either teaching or thinking skills’, he supposed 
modelling thinking skills was a ‘difficult task’ for him. On the one hand, he felt that the 
teacher educators in the educational foundation department were experts in teaching 
methodology and thus ‘the right people to develop the student teachers’ pedagogical 
knowledge’. On the other hand, he was o f the opinion that ‘if modelling is better, if  thinking 
skills are important’, the teacher educators should be ‘informed of what and how to go about 
it’. He argued that exposure was very important, especially to new teacher educators like 
him who do not have any background in education.
Hassan as a Facilitator and Delegator 
When teaching. Hassan was very concern ahout the student teachers’ active participation in 
teaching and learning activities. By using the group presentation assignment as one o f his 
primary teaching methods, he viewed his role only as ‘a facilitator o f learning’. He 
elaborated on his strategy as follows:
In each week I assigned one group to present one topic. So within 14 
weeks, I organised 12 presentations, and another two weeks as revision o f 
the whole content. Each group was given one topic and they were also 
provided with notes and slides as references. So, in my class there was no 
lecturing, no filling the cup, no chalk and talk. I would consider this as not
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only group presentation but also role play strategy, like in micro teaching, 
they acted like teacher, and their fellow friends as students. I told them 
that they are going to be a teacher in my class. This group presentation 
mirrors microteaching, the difference is in the group rather than 
individually...I call this group presentation, but actually this is group 
teaching.
He had multiple objectives to achieve with the group presentation. Firstly, his primary 
concern was ‘to develop better understanding o f the topic’. He believed that when the 
student teachers were given the responsibility to teach their fellow friends, they would 
develop better understanding o f the taught content. Secondly, he wanted ‘to develop the 
student teachers’ communication skills and team working’. This was influenced by his belief 
that ‘teaching cannot be separated from communication with the student’ so teachers should 
have good communication skills. Thirdly, his intention focused on ‘introducing the student 
teachers to a variety o f teaching strategies that could be employed in teaching and learning’. 
In order to achieve this objective, each group should use a different approach in their 
presentation or teaching. The third objective seemed to be connected to modelling when 
Hassan said that ‘I hope that when they go to school, they have the ‘teaching strategies bank 
o f how to teach particular topics effectively. I explicitly told them that they could use the 
same techniques when they teach in school’. However, when commenting on the extent to 
which he facilitated the student teachers to emphasise their thinking skills, he replied 
I think it was embedded, I mean indirectly, although not much but it was 
there, you know, when they arranged a debate, for example, they focused 
on critical thinking, comparing and evaluating other views, so it was 
embedded in the activity.
When asked why he did not make the thinking skills more explicit, he claimed that he was 
aware thinking skills are important but at the same time he was apprehensive about focusing 
on too many things in case he confused the students. He felt that the teaching strategy he 
employed was satisfactory in comparison to lecturing:
I am not too ambitious, I think what I did better than lecturing, you know 
through lecturing the objective that can be achieved has a limited content, 
and modelling knowledge transmission, the strategy that we always label 
as boring, cannot motivate the student, especially at the school level, now 
I moved to another two additional objectives to include communication 
skills and exposure to a variety teaching strategies.
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In the observed lesson, Hassan introduced a group o f three female students who were going 
to play the role o f teachers. The first ‘teacher’ began by showing a picture using power point 
slides. She explained how the picture correlated to her topic. The information about the topic 
was presented with a good voice intonation. The second ‘teacher’ seemed a bit nervous. Her 
voice was very slow and some o f the audience complained that they could not hear from the 
back. She just smiled and continued talking. She tried posing questions but did not wait for 
responses. Instead, she ended up answering all the questions she asked. The audience seem 
bored and some o f them put their heads on the table. The third ‘teacher’ gave a pamphlet to 
the audience. Actually, the pamphlet was a short note for the content that she wanted to 
teach. The audience seemed to be more interested in reading the pamphlet rather than 
listening to her explanation. He went on in a rather monotonous tone, reading from a piece 
o f paper and hoping that his fellow students would link it to the notes in the pamphlet. 
Obviously the student teachers had lost interest: they were either reading the pamphlet or 
chatting quietly. The group presentation provided an opportunity for the student teachers to 
experience working in a team. However, there was a lack o f coherence between them. To 
some extent, there was plenty of content redundancy which indicates that they worked 
individually rather than in a group. On the whole, the presentations tended to emphasise the 
delivery o f facts rather than the articulation and discussion o f possible issues in the topic. 
There appeared to be no room for reflection or creative and critical thinking. In fact the 
student teachers lacked confidence in their presentations. The teacher educator who was 
supposed to act as a facilitator appeared to try and remain detached from the session. Hassan 
chose not to interrupt the presentations and only offered a comment at the end o f the session. 
By the time the last ‘teacher’ ended her teaching, there was only five minutes left. Thus, 
Hassan only had the opportunity to give a short comment regarding the teaching strategy, 
which he deemed ‘not creative’. As the time was over. Hassan mentioned to the students that 
others’ comments would be given in the next meeting.
Hassan expressed his fimstration when commenting on the lesson:
I wanted to comment on or to stress their communication skills, their team 
working and so on but the time did not permit me to do that...In a one 
hour class session, by the time students finished their presentation, there 
was not much time left for discussion...
Furthermore, Hassan argued that his ability to infuse thinking skills and model the 
instructional approach was limited due to the problem of time shortage. He noted.
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If  you could focus on thinking skills, I think it was an extra benefit, it is 
good but we have to think o f many factors. It is difficult to implement the 
infusion lesson 100%. To me, the time that is available in one semester is 
not enough to cater for all the content and skills that we need to teach... so 
how could I practise the infiision lesson in my teaching?
Due to the limitation o f time. Hassan also experienced managing the practical part o f his 
course in which the student teachers were required to complete a project. He recognised that 
through the project, he could ‘insert more thinking’ because it related to the production o f a 
product where he mainly looked for students’ creativity. However, through his experience, 
‘only a small number o f students were able to complete their project on time’. This situation 
did not provide an opportunity to discuss the thinking process; rather the focus was limited to 
the product.
Hassan also mentioned that the student teachers’ workload was at the ‘saturated level’ as they 
have to focus on other teaching tasks such as ‘publication, research, supervision, 
management tasks, and consultation etc’. Thus, he felt that his time to focus on teaching was 
limited. This was one o f the reasons he favoured group presentation: ‘it reduces my time for 
teaching preparation because students will take over my role and at the same time it will be 
more beneficial for them compared to lecture method’.
Subra as a Facilitator
Subra, as an ex-teacher, possessed a great deal of teaching experience but had limited 
knowledge about thinking skills. Subra was different from the other teacher educators 
because he had a high interest in the role o f teaching aids in teaching, especially those that 
were connected to multimedia. The interest in multimedia and education framed many of his 
decisions about his teaching strategy. He produced several software for assisting his teaching 
and found that the strength o f his teaching strategy lay in the use of ‘sound effect, animation, 
video show, electronic module’ in terms o f attracting students’ attention and interest in 
participating in learning activities. However, his focus was limited to ‘covering the content 
knowledge’. In his experience, the use of multimedia as a medium solved his problem of 
covering the content in the syllabus, noting:
When I used multimedia, I was able to cover more content, the software 
for example, helps the students to understand faster than explaining ... 
sometimes if you have one or two active students who want to understand, 
they would ask the same question many times, again, and again, vou
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know, until they understand and are satisfied... you know in my course 
they have to have spatial visualization ability, which is difficult for most 
students, so I have to explain again, and again, and again...so this had an 
effect in term o f content coverage...
In the lesson observation, there was only very limited interaction between Subra and the 
student teachers. The class was conducted in the computer room. At the beginning, Subra 
explained what the students should do. Subra distributed a sheet of questions to the students 
and asked them to solve the problem by referring to the software provided. The software 
consists of a module that was developed with a multimedia apphcation. The student teachers 
appeared to show a high interest as none of them were talking or walking, but concentrating 
on the given task. Subra walked around the class and checked the student teachers’ progress 
from table to table. He did not encourage his students to discuss, stating ‘if  you have a 
problem please raise your hand, ask me, don’t ask your friends’. He continued to remind the 
student teachers about the available time left and suggested they write their answers on an 
answer sheet rather than waiting until the end o f class. At the end o f the class, Subra handed 
out a set o f questionnaires which required the student teachers to assess the effectiveness of 
the software in helping them to understand the lesson.
Talking about his primary goal for the lesson, Subra explained that he tried to move away 
from ‘lecturing, transferring knowledge, memorising, all those teacher-centred approaches’ 
which he believed the student teachers found difficult to follow, especially in the afternoon 
class where ‘the students find it difficult to remain attentive but easy to sleep’. Thus he felt 
lecturing was not appropriate in this situation. Instead ‘you need to plan that they have tasks 
to complete in the form of an activity’. He did not allow any group discussion because he 
found that in the past only ‘one or two actively engaged, others were just free riders, chatting 
about other things, not focusing, at the end they did not achieve anything’. Consequently, he 
insisted that the student teachers work individually, so they responsible for their own 
learning.
Through the approach in which students were given individual tasks to complete, Subra 
claimed that they were engaged in many thinking activities. He considered his teaching 
approach as ‘self-directed learning’ where the students engage in ‘exploring, analysing, 
evaluating, and inferring’ as well as ‘solve problems by applying the concepts, the theories, 
and the information that they explored’. He believed that through such activities, the student 
evaluate their ‘own understanding, their own progress’ and thus ‘they will
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take more responsibility for what they leam’. In this regard he argued that ‘thinking skills 
were embedded in the learning process’.
When discussing the extent to which he was concerned about modelling teaching, especially 
the focus on thinking skills, Subra admitted that he ‘never planned his teaching for the 
purpose o f thinking skills’ and considered the inclusion o f thinking skills in his teaching as 
‘beyond my consciousness, it happened indirectly’. However, he noted, ‘I told the student 
teachers that they could use multimedia application in their teaching for attracting students’ 
interest in learning. Like Yazid, Subra found participation in the study to be o f some value in 
terms o f his awareness toward thinking skills in teaching and modelling teaching strategy 
explicitly to student teachers. However, Subra mentioned some limitations that may 
discourage him from considering thinking skills as well as modelling in his teaching. Like 
some other teacher educators, he raised the issue of workload as one o f the challenges:
...all important but the opportunity to implement it is very limitedother 
things should be first to go, especially the tasks that have deadlines.
He felt that their scope o f works kept increasing as ‘there are a lot o f new things’ that need to 
be accomplished:
... for example, in terms o f publication, we are required to publish at least 
one book a year, journal writing has also been emphasised, we have a part 
timer to help us to teach some subjects but they can’t help us in terms of 
supervisions and management tasks.
He added that exposure to the concept o f an infusion lesson and modelling was needed 
through ‘inserting them as a compulsory course in the annual professional development 
programme’. He found that most o f the annual professional development programme was 
‘not up to date’ and was conducted in a manner that had ‘limited benefit’ due to the 
implementation strategy o f ‘sit and listen’. Furthermore he suggested that ‘the contribution to 
teaching efforts is rewarded like publication’. He felt that the focus on the quality o f 
teaching and learning was restricted to the evaluation o f the course at the end o f the semester, 
without sufficient appreciation of those who committed time and effort to providing teaching 
tasks.
160
Suzie as a Facilitator and Demonstrator 
Teaching her course with strategies that emphasised thinking skills was not an intentional 
decision for Suzie. This choice came not because she did not value thinking, but because she 
prioritized content knowledge. She believed that
We must focus on their content knowledge first... only after can we look 
the methodology aspect. Both are important but if we are too biased 
towards the methodology when their content knowledge is weak, I do not 
think we will produce good quality teachers... for example, I may be an 
expert in cooperative learning, but my content knowledge was weak... so 
to me, without an in-depth content knowledge, methodology means 
nothing.
Suzie claimed that in her teaching she ‘was trying not to transmit knowledge’ but wanted 
students to construct knowledge. She believed that transmitting knowledge was insufficient 
for developing an in-depth understanding because ‘students are passive, like filling the cup, 
they only accept what is given’. In contrast, a good understanding o f any subject should give 
the students an opportunity to ‘construct knowledge by connecting it to their real life’. In 
order to accomplish this goal, she employed teaching techniques such as mini-research and 
cooperative learning. The following is an example o f mini-research:
Under the topic o f diabetes for example, the content includes the 
symptom, causes, and treatment. O f course there is a lot o f information, 
books, references out there, but I asked the students to do a mini-study, 
interviewing the patient, one or two, and based on the results, they will 
construct knowledge, they will share it with other students, you know, 
finally they are asked to compare their findings with what was said in the 
books.
Observing Suzie teaching, it was apparent that she sought to provide the opportunity for 
learning that she had mentioned. Her procedure is outlined as follows: At the beginning o f 
the class she asked all the students to close their books and put down their pens. The 
students were required to give their attention to the presentation o f the results o f mini-studies 
about food sanitation. Each group was required to present the results o f their mini-study and 
the lesson they learned from the result. While the students were presenting their mini-studies, 
Suzie wrote the main points on the white board. After all the presentations, the students were 
required to create a model that illustrated the interconnections between the collected
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information. In the last activity, students were asked to exchange their model with other 
students in the evaluation phase and discuss the strengths and weaknesses o f each model.
When commenting on her role as a model o f teaching in general, she appeared to value the 
benefit o f modelling and felt that modelling should not be limited to teaching but should 
involve other aspects such as ‘appearance and attitudes like punctuality’. However, when 
talking specifically about modelling thinking skills teaching, Suzie appeared to be sceptical 
about their readiness toward the policy as she questioned ‘How many o f us know about the 
model o f thinking skills that is recommended by the CDC?’ She was o f the opinion that 
keeping the policy at the top level like ‘a dream for a utopian’ will never become a reality. 
She also stated that being blamed for the failure to achieve the intended change was unfair to 
educators because they do not know ‘what is happening up there [at the central committee]’ 
and ‘what they actually planned’. In this regard, she felt that teaching was complex and 
making the change was not an easy task because ‘too many things have to be considered’. 
For example, she highlighted the problem o f time shortage in her teaching. While admitting 
that students ‘never stop thinking by working with problems and searching for solutions’ in 
her class, she never emphasised thinking explicitly. She felt that the inclusion o f thinking 
would take up more time. She argued that her course, especially the practical part, required 
students to practice and involved the development o f technical skills. For this purpose, she 
found that the students needed more than the provided time. In this respect, she was quite 
worried about the lack o f knowledge and skills of the prospective teachers in their subject 
specialisation:
I do not think they were prepared enough, I just hope that they will leam 
through experience, I just give the basic, very basic, you know, teaching 
the living skills may be easy, but some o f them will go to SMV 
[vocational schools] or SMT [technical schools], I heard that some o f them 
attended the ‘Sijil Kemahiran’ [course for obtaining a certificate in 
particular area] when they were transferred to SMV and SMT.
Moreover, she argued that ‘currently we have already faced many constraints in achieving 
our basic teaching goals’. Thus, she felt that the introduction o f new elements and demands 
in teaching would make the situation more critical as she commented, ultimately ‘we model 
to the prospective teachers that teaching is not interesting, teaching is no more than a battle 
whether you win or you lose’.
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Abby as a Knowledge Transmitter 
Regarding modelling thinking skills teaching, Abby was not quite sure that she could speak 
adequately on the topic: ‘they are new things to me, I never think about it’. However, she 
said that in her teaching ‘students do think and engage in thinking activity’. Group 
discussion is one o f teaching approaches that Abby always employs. She indicated the main 
intention for group discussion: ‘spoon feeding will make the student bored, so through 
discussion they were given the responsibility to explore the content and make their own 
interpretation and judgement’. However, observing Abby teaching, it was apparent that she 
was not directing to provide the learning opportunity o f learning that she previously stated as 
valuable. In the two hour teaching session, Abby appeared to control the class by giving a 
lecture that was based on 15 page handouts. She went on to explain page by page and 
highlighted the main points that the student teachers should give attention to. As the handout 
is in English, Abby spent much time translating the content into Malay language and this 
made the teaching session look like a translation course. She only arranged a discussion 
group in the second half o f the session. She gave the student teachers three articles about 
invention from three different books. The student teachers were asked to discuss the answers 
for the given questions: What is the definition of..? What is the characteristic of...?  What 
factors...? The questions only required the student teachers to find the answer from the 
articles. In the next 20 minutes, they were asked to present their answers and the teacher 
educator’s role was only as a prober who judged whether the students’ answers were correct 
or incorrect. In discussing this teaching strategy, Abby assumed that through the group 
discussion, student teachers would engage in thinking activities where ‘they argued with each 
other, they gave reasons for their argument’. She believed that through the approach, she 
indirectly emphasised and modelled the teaching o f thinking skills.
Abby also pointed out the difference o f her teaching approach in practical classes when 
dealing with a different course level. In the basic level, for example, she always gave tasks 
that were ‘already prescribed, they just followed the instructions o f what to do first, what to 
do next’. Her intention was more ‘on how to handle the machines, how to handle hand tools, 
the safety, how to organise the workshops’. She wanted the students to be familiar with the 
workshop environment, particularly for those student teachers who do not have a technical 
or vocational school background.
In the advanced level, student teachers normally engaged in a project. Abby preferred to give 
‘freedom’ to the student teachers, allowing them to think about their project. Through the 
project, Abby noted that students were involved in a lot o f discussion, both inside and outside
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the class sessions, in order to prepare ‘a working paper which specified the concept, the 
materials, the cost, and the design o f their project. However, she admitted that she ‘never 
stressed ahout the thinking process’. She prioritised the assessment o f the product rather than 
the process. Furthermore, she noted that the primary aim o f the practical classes, as outlined 
in the course syllabus, was to develop student teachers’ technical skills:
Knowledge and technical skills are very important for them... we need 
much time to develop these two aspects.
She argued that there was not much time available for discussing thinking processes:
We don’t have much time to discuss how their thinking process works... no, 
no... the presentation, the discussion is only to help groups improve their 
idea... after their working paper for the project was approved, they started to 
make the prototype.
Like other teacher educators, Abby also felt that an infusion lesson needs proper preparation. 
She thought this was a complex process because it was necessary to ‘plan the appropriate 
strategy to achieve the objectives’. She provided the following example:
Let’s say I want to develop their skill in evaluating information, I should 
have the information prepared, I should think about the strategy... it might 
be group discussion, individual, debate... I also should think about 
monitoring their learning.
She also talked about the lack o f a ‘supportive environment’ in which the academic staff are 
appreciated in terms o f teaching and learning. In addition, she questioned the absence o f an 
award for teaching and learning compared to the awards available for research and 
publication. Abby also appeared to share a similar view to Yazid with regard to the attitude 
o f student teachers, which she described as ‘waiting for instruction: what to do, how to do, 
when to do it, who to do’. She felt that thinking activities require students to be independent 
and be able to manage their own learning.
Despite the challenges o f time, preparation, appreciation, and students’ attitudes, Abby 
seemed to be unconcerned about modelling because she believed that the student teachers 
would be exposed to it and leam about it during their teaching practice and pedagogy course:
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We have teaching practice in school for 12 weeks.. .our programme is 
structured in such a way to cater for the student teachers’ needs.. .linking 
educational theory into practice is one of the important objectives o f 
teaching.
Summarv o f the Case Studv 
Overall, a total o f four teacher educators taught courses that involved both theory and 
practical classes, and the other four taught courses that required theory only. Table 5.5 shows 
the summary of the case study related to teaching practice. Several conclusions can be drawn from 
the findings o f the case study which investigated the extent to which teacher educators’ 
model the teaching o f thinking skills.
Teaching objectives prioritv: For theory classes, content knowledge coverage and developing 
student teachers’ in-depth understanding o f taught content were common objectives among 
teacher educators. For the practical part, the objectives focused on developing student 
teachers’ basic technical skills and applying knowledge.
Teacher educators’ roles: Teacher educators played two dominant roles in theory classes. 
Three o f the teacher educators can be associated with the knowledge transmitter and five o f 
them identified with the facilitator role. The five teacher educators’ with the facilitator role 
integrated thinking skills implicitly in their teaching, but this was unplanned behaviour. The 
remaining three teacher educators with the role o f knowledge transmitter did not integrate 
any thinking skills in their teaching. Practical classes were dominated by the role o f 
demonstrator and delegator. As delegators, teacher educators integrated thinking skills 
implicitly in their teaching. There were no instances o f modelling thinking skills teaching in 
either theory or practical classes. Two instances o f modelling teaching were evident but the 
focus was limited to modelling a variety o f teaching techniques and modelling the use o f 
teaching aids.
Perception toward modelling: Three teacher educators felt that modelling was one o f the 
ways for educating prospective teachers. In contrast, four teacher educators noted that 
modelling was not essential because they believed that student teachers will learn about 
teaching methods in their educational foundation courses such as pedagogy and educational 
psychology.
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Barriers: The analysis identified seven factors that inhibit the modelling o f thinking skills:
Lack o f knowledge: teacher educators felt that they did not have adequate experience 
o f the thinking skills policy.
Overload content: the contents o f the programme were perceived as too much in 
relation to the available time for teaching and learning activities.
Teacher educators’ workloads: teacher educators felt their workload was heavy due 
to the variety o f tasks they were required to accomplish, ranging from teaching and 
supervision to research and publication.
Lack o f incentives given for teaching efforts compared to those offered for research 
and publication.
Student teachers’ factors include (i) cognitive entry: student teachers’ low thinking 
ability did not encourage teacher educators to emphasise thinking skills in teaching; 
(ii) affective entry: student teachers’ low interest to participate in teaching and 
learning did not support the need for the active participation o f students in activities 
that emphasised thinking; and (iii) expectations: teacher educators’ teaching strategies 
and objectives were shaped by their expectations of what the student teachers needed 
from teaching and learning activities.
Lack of collaboration: teacher educators worked in isolation, which did not encourage 
them to leam about the new instructional approach together.
Table 5.5: Teaching practice (case study)
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Themes Class Sub-themes Participants
Deliver knowledge Yazid
Communication skills Hassan
Content coverage Faizal/Kamil/Abby/Subra/Suzie
Teaching Theory Engage student aetively Subra
Objectives In-depth understanding 
of content knowledge
F aizal/Kamil/Hassan/ Subra/Suzie
Exposure to variety of 
teaching techniques
Hassan
Basic technical skills Abby/Kamil
Practieal Knowledge apphcation Suzie
Implicit Hassan/Subra/Lim/Suzie/Faizal
Focus on Theory Explicit None
Thinking Not witnesses Yazid, Kamil
Skills ImpHcit Abby/Suzie/Hassan
Practical Explicit None
Not witnesses Kamil
Transmitter (lecturing) Kamil/Yazid/Abby
Theory
Facilitator Faizal (High order questioning) 
Lim (Problem Based Learning) 
Suzie (Cooperative learning) 
Hassan (Group presentation) 
Subra (Self-regulated learning)
Delegators Hassan (Group presentation)
Teacher 
Educator Roles
Model general teaching 
strategies (implicit)
Hassan (Modelling teaching 
strategies)
Subra (Modelling teaching aids)
Model thinking skills 
teaching
Not witnesses
Practieal Demonstrator Kamil/Suzie/Abby
Delegator Hassan /Abby
Important Faizal/Hassan/Suzie
Perception
Towards
Modelling
Not important (will leam 
in education foundation 
courses)
Lim/Yazid/Abby/ /Kamil
Lack of knowledge Yazid/Kamil/Subra/Suzie
Overload content F aizal/Lim/ Suzie
Students’ workloads Hassan/Suzie/Abby
Educators’ workloads Faizal/Lim/Hassan/Subra
Lack incentives Subra/ Abby
Barriers Student teachers 
-cognitive (thinking ability) 
-affective (interest) 
-expectation
Lim/Hassan
Y azid/Faizal/Lim/Subra/Abby 
Yazid/Kamil
Lack collaboration Lim/Kamil
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The Student-Teacher Perspective : The Questionnaire 
The questionnaire identified student-teachers’ perceptions o f the types o f thinking skills and 
teaching strategies that were practised by teacher educators.
Teaching Strategies and Practice in Teaching Thinking Skills (Theory)
Table 5.6 (Appendix 2a) shows that the most frequently applied strategy during theory 
classes was one way communication (76.7%). The other remaining strategies that focused on 
thinking skills, namely the infusion approach, teaching techniques, and the assessment, were 
below satisfactory in practice. This is evident when a low mean percentage o f the student 
teachers (10%) experienced an infusion lesson approach employed by their teacher educators. 
Similarly, a mean percentage o f 13.8% indicated that the teacher educators did not practise 
the teaching technique that is important for thinking skills teaching. The student teachers 
also felt that teacher educators were not concerned with assessing the improvement of 
thinking skills, with low mean percentage o f 10%. However, the efforts to provide a 
classroom environment that could enhance thinking is higher than the rest o f the variables, 
with 40% of student teachers identifying this as frequent practice. The overall percentage o f 
17.8% indicates that very low concern was placed on the teaching o f thinking skills in theory 
classes.
Very low percentages o f student teachers admitted that the teaching and learning activities 
emphasised macro thinking skills (Table 5.7, Appendix 2b). The focus on critical thinking 
recorded the lowest percentage (5.0%). This was followed by creative thinking (6.6%), 
decision making (13.3%), and problem solving (20.0%). For micro thinking skills, the focus 
was limited to the lowest cognitive level such as recall o f information (75.0%) and 
comprehension level (53.3%). In contrast, low percentages were recorded for evaluation 
skills (11.7%), synthesis skills (15.0%), analysis skills (21.7%), and application skills 
(43.4%). The mean percentage o f 36% of frequent practice indicates that micro thinking 
skills were not given serious attention. Similarly, the focus on metacognition or reflective 
thinking was not encouraging. A high percentage of student teachers (85%) observed that 
teaching and learning activities ‘seldom and never’ emphasised reflective thinking during 
theory class.
Teaching Strategies and Practice in Teaching Thinking Skills Practice (Practical)
The concern about thinking skills was found to be more dominant in the workshops. This is 
evident from Table 5.8 (Appendix 2c), which illustrates that when the student teachers 
observed their lecturers emnloving an infusion lesson approach the mean percentage was
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58% compared to only 10% in theory classes. The student teachers also felt the management 
o f the environment during the teaching and learning process encouraged student teachers’ 
thinking, with the mean percentage o f 65. However, in terms o f teaching techniques, the 
student teachers appeared to have different views, with almost an equal mean percentage 
indicating that these techniques were seldom (30.5%), sometimes (33.7% ), and frequently 
(35.8%) applied. Similar to theory classes, a high percentage (78.3%) o f student teachers felt 
the improvement o f thinking was not given serious attention.
Table 5.9 (Appendix 2d) indicates better practice of thinking skills during workshop 
activities. For macro thinking skills, the student teachers were required to a make decision 
(81.7%), solve a problem (80.0%), and think creatively (75.0%). The respondents also 
always engaged in tasks that required them to synthesise (70.0%), apply (66.7%), evaluate 
(65.0%), and analyse information (61.7%). They were also required to reflect on their 
thinking processes (66.7%). However, the focus on critical thinking was limited as 68.5% of 
respondents selected ‘seldom and never’.
Summary o f the Student Teachers’ Perspectives 
Overall, the student teachers’ perceived that the integration o f thinking skills was more 
dominant in practical classes compared to theory classes. This is evident when majority o f 
the student teachers’ felt that one-way communication was frequently adopted by teacher 
educators during theory classes. On the other hand, the infusion lesson, teaching techniques, 
an environment that is conducive for thinking activities, and the evaluation on thinking 
improvement were found to be rarely employed by the teacher educators.
The teaching and learning in practical classes were perceived as activities in thinking. One 
way communication was rarely adopted. Teaching activities that associated with an infusion 
lesson were given better attention. Similarly, the teaching techniques and workshop 
environments that promoted students’ thinking were better than theory classes. However, the 
teacher educators’ felt that the evaluation o f the improvement of thinking skills appeared to 
be neglected, similar to theory classes.
Summary o f Findings
Thinking skills policy demands that teacher educators should model thinking skills teaching 
for their student teachers. This new vision o f teaching differs significantly from views 
framing conventional teaching approaches. In order to move toward this new vision, teacher 
educators need to unlearn the old nractice and leam the new oractice. They should acauire
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new knowledge and beliefs that guide the change in practice. This study was undertaken to 
determine whether teacher educators were well-equipped with knowledge and altered their 
beliefs to be consistent with the new vision and the extent to which they realised the vision in 
their practice.
Knowledge: The knowledge base o f thinking skills refers to two prerequisites: what is to be 
taught and how it is to be taught. The first refers specifically to knowledge about thinking 
skills such as the basic concept, elements o f thinking skills and the interrelations among the 
elements. This study found a gap and uncertainties in teacher educators’ conceptualisation o f 
thinking skills policy: teacher educators appeared to lack knowledge regarding thinking 
skills policy. Six o f them were categorised under the ‘weak conceptualisation’ heading and 
only two qualified for the ‘strong conceptualisation’ category. The six teacher educators in 
the weak conceptualisation category had little exposure to thinking skills policy. Their 
acquisition o f thinking skills knowledge appeared to be piecemeal and unstructured. Their 
conceptualisations were heavily dependent on their intuitive thinking and personal 
experiences. Their knowledge of thinking skills and the instructional approach for teaching 
thinking skills illustrated some flaws, misconception, confusion and lack o f clarity. Only two 
teacher educators had had exposure through: (1) active participation in policy management in 
the case o f Faizal, whose involvement as a ‘change facilitator’; and (2) learning through 
inquiry, i.e. bringing a new policy into the subject o f inquiry, enabled Lim to become 
familiar with the policy.
Beliefs: The belief component indicates the extent to which the vision o f thinking skills 
policy was shared by the teacher educators. The vision behind the thinking skills policy was 
to cultivate student thinking skills through the infusion o f thinking skills across the 
curriculum. The intention is to promote the culture o f thinking in the entire education system. 
This is rooted in the belief that thinking is enhanced through teaching and learning processes. 
In the context o f teacher education this enculturation process requires all teacher educators to 
model thinking skills teaching. Through modelling the prospective teachers will be exposes 
to the new instructional approach which they need to employ in school. This is based on the 
belief that teachers teach as they are taught. Teacher educators’ perception regarding 
teaching shed light on beliefs to teaching thinking. Some o f them are not in line with the 
vision o f policy-makers as they felt that an infusion lesson alone was less beneficial to 
students. They appeared to see the combination o f the three approaches (stand-alone, 
content-based and infusion) as more valuable. Some also believed that thinking could not be 
taught, especially creative thinking, and assumed thinking was natural ability. In relation to
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their role as a model, some o f them could not see the importance o f modelling. Instead, they 
felt that their main role was to cultivate prospective teachers' in-depth knowledge o f subject 
matter.
Modelling: The practice o f modelling is specifically focused on modelling an infusion 
approach. This requires teacher educators to infuse thinking skills in their teaching o f subject 
matter and explicitly discuss their pedagogical approach with the student teachers. This study 
indicated that modelling thinking skills teaching was not a common practice among teacher 
educators in either theory or practical classes. The tendency to infuse thinking skills in 
practical classes, however, was higher than in theory classes. This was supported by the 
results from the questionnaire where the student teachers perceived that through practical 
classes more types o f thinking skills, and the teaching and learning indicated more instances 
o f thinking activities. Overall, focus on thinking skills was missing in teaching and learning 
activities. This was evident in educators' roles as knowledge transmitters with teaching 
objectives that focused on delivering knowledge and covering content knowledge. As 
facilitators, they were interested in developing the student teachers' in-depth knowledge o f 
the taught content. In practical classes, their role as demonstrators the aimed limited to 
develop student teachers technical skills.
Overall, none o f the teacher educators showed any evidence o f modelling thinking skills 
teaching. This finding was not surprising for those in the weak conceptualisation group 
because they lacked knowledge regarding the policy. In contrast, for those in the strong 
conceptualisation group, such as Faizal and Lim, the resistance to modelling thinking skills 
teaching raises further questions. Faizal, for example, was different from the other teacher 
educators because he had direct exposure to thinking skills policy through his role as a 
change facilitator who managed professional development related to thinking skills policy. 
Thus, he had much knowledge regarding the policy and shared beliefs. Despite these 
advantages he appeared not modelling thinking skills because of certain barriers. This 
finding reflected that knowledge and shared beliefs are not sufficient enough to support 
change in practice. Various interrelated factors that may affect the change should be 
considered. The findings o f this study showed that teacher educators described barriers to 
modelling thinking skills. These included the lack o f knowledge regarding thinking skills 
policy, overload content, teacher educator workload, lack o f incentives, student factors and 
lack of collaboration among teacher educators.
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Lim is another teacher educator who was considered as having a well-developed 
understanding o f the thinking skills policy. Unlike Faizal who articulated his understanding 
through direct involvement in the dissemination o f thinking skills policy to intended 
adopters, Lim was more o f a passive receiver of the policy. He acquired his knowledge 
about the policy through his study on the implementation of the policy at school level. His 
views regarding teaching thinking and modelling thinking skills, however, were not in line 
with the vision o f the thinking skills policy. He suggested that all three approaches (infiision, 
content-based and stand-alone) should be available in schools. He also felt that modelling 
was not important. Lim's case indicated that by bringing a new policy to bear on a subject o f 
inquiry, one would have the opportunity to develop knowledge regarding the policy. This, 
however, seemed to not to influence his existing belief regarding teaching and his role in 
modelling thinking skills teaching. This illustrates that knowing the objective fact differs 
from accepting it.
Overall this study found that there were gaps and uncertainties in the teacher educators’ 
conceptualisation o f thinking skills policy. Modelling was not a common practice in their 
teaching. They lacked knowledge and did not share the vision o f the policy. It is important to 
note, however, that a well-developed understanding o f the policy and sharing its vision was 
not sufficient to support change in practice. The lack o f consideration o f various interrelated 
factors may impede change.
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CHAPTER 6
DISCUSSIONS AND IMPLICATIONS
Introduction
This study investigated how eight teacher educators conceptualised and implemented thinking 
skills policy. The primary goal was to explore their preparedness to implement the policy and 
the change in their teaching practice in accordance with the policy. This case study employed 
a range of data-gathering techniques, including interviews, observations and questionnaires.
This chapter discusses about the problems in the teacher educators’ preparedness as well as 
practice in implementing the thinking skills policy. The discussions are extended by connecting 
the problems to the issues o f learning and systemic factors in a change process. The main tenet 
is related to the issue o f how decisions about professional practice are made in the context o f 
centralised education system. The implication for practice and further research will also be 
discussed.
Gap in conceptions and practice o f thinking skills policv 
The thinking skills policy requires teacher educators to model the infusion approach for 
teaching thinking skills. This requires a major change in teaching practice from the 
conventional teaching to constructivist teaching with special focus on students’ thinking 
development. In order to accomplish this change, teacher educators need to identify the 
correct subject o f instruction and how to teach thinking according to the infusion approach. 
Literature on teaching thinking indicates that the first step in making a commitment to 
teaching thinking is to establish a knowledge base o f thinking as well as the instructional 
approach for teaching it (Beyer, 1987; Ruggiero, 1988; Putnam & Borko, 1996).
The results showed two distinct patterns o f conceptions: the weak conception and the strong 
conception. This section focuses on the first category which included six out o f the eight 
teacher educators who had little exposure to thinking skills policy. Their sources o f 
knowledge were piecemeal and unstructured, mainly based on their school experiences, 
intuitive thinking, observation of others, subject taught, initial teacher training, mentor-
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mentee relationships and practicum. That being the case, they freely admitted lacking 
knowledge in the area o f thinking skills. The analysis o f interviews shows that the teacher 
educators had various conceptions o f thinking skills and their responses were characterised by 
several flaws. These included the equation o f thinking skills with terms like Bloom’s 
Taxonomy, generic skills, critical thinking, and problem-solving learning (PEL). The 
conception o f thinking skills as associated with the cognitive level o f Bloom's Taxonomy 
indicates that the teacher educators had a very limited conception o f thinking skills. Many 
researchers acknowledge there are both less and more complex processes that can be 
described by the term thinking skills. The cognitive skills listed in Bloom's Taxonomy are 
largely categorised as less complex skills and known by a variety o f terms such as core skills 
(Marzano et a l, 1988), micro skills ( Beyer, 1987 ), key skills (Pogrow, 1990) and essential 
skills (Presseisen, 1986). It is argued that these less complex skills are used in more complex 
thinking skills such as creative thinking, critical thinking, problem-solving and decision­
making (Presseisen et a l, 1990; Marzano et a l, 1988; Beyer, 1987). Some o f the teacher 
educators appeared to treat Bloom’s Taxonomy as hierarchical, distinguishing between the 
lower-order skills of recall, comprehension and application and the remaining (analysis, 
synthesis, evaluation) higher-order skills. This shows that the teacher educators have a narrow 
understanding o f the concept o f high-level thinking. Many efforts have been made to 
differentiate the concept o f higher-order thinking from other cognitive terms. For example, 
Newman (1990) asserts that lower-order thinking (LOT) demands only routine or mechanical 
application o f previously acquired information such as listing information previously 
memorised and inserting numbers into previously learned formulas. In contrast, higher-order 
thinking (HOT), according to Newman, ‘challenges the student to interpret, analyse, or 
manipulate information’ (p.44). Furthermore, Johnson (2000) concludes that higher-order 
thinking is not the same as thinking skills. He asserts that higher-order thinking is ‘any 
cognitive operation which is complex or places high demands on the processing taking place 
in short term memory’ (p.5). Therefore, the effort to treat the three upper levels o f Bloom's 
Taxonomy as HOT indicates the lack o f teacher educators’ knowledge about what HOT is.
Some teacher educators appeared to equate thinking skills with generic skills or employability 
skills. This understanding indicates a misconception. Generic skills or employability skills 
are not synonymous with the concept of thinking skills. According to Jessup (1997), the 
concept of generic skills has a much broader definition although it does include skills related 
to thinking. He defines generic skills as referring ‘... to all knowledge, skills and 
understanding which are potentially transferable’ (p. 4). The skills include personal and 
intpmersonal skills that are needed for commiinieatinn ennnerative and enllahnrative work
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and information processing. In the same vein, Ramsden (1992) defines generic skills as the 
development o f intellectual and imaginative powers, understanding and judgement, problem­
solving skills, critical thinking skills and an ability to see relationships. Furthermore, Bennett 
et al. (2000) offer an elegant model to conceptualise generic skills in the higher education 
sector by suggesting a framework comprising four broad managerial skills. These authors 
argue that the important key skills are fundamentally those associated not only with skills in 
thinking such as problem-solving and decision-making, but also with being able to manage 
self, others, information and tasks.
Another teacher educator defined thinking skills as critical and creative thinking. Advocates 
in the area of thinking admit that in the past, the term ‘critical thinking’ was used 
interchangeably with the term ‘thinking skills’. Beyer (1985) claims, however, that 
‘specialists today appear to agree that critical thinking is the assessing o f the authenticity, 
accuracy and/or worth o f knowledge claims and arguments... it is not cover all term for all 
thinking skills’ (p.271, p.276).
As regards the conception o f creative thinking, the teacher educators seemed to have very 
little knowledge about it. Two teacher educators compared creative thinking to the creation o f 
a concrete product. This understanding has a strong connection with the view that students’ 
output must be the ultimate objective for teaching creativity. For example, Perkins (1984) 
argued that creative thinking must have some outcomes, although he stresses that the 
outcomes o f creative thought include both concrete and abstract things. Concrete products 
include music, poetry, painting, handcraft and technical innovations. ; abstract products 
include making decisions, formulating a hypothesis, etc.
Furthermore, some o f the teacher educators appeared to explain creative thinking as a product 
o f innate talent. This is a serious misconception because it seems to deny the fact that creative 
thinking can be taught and learnt. Some argue that creativity should not be treated as the 
result o f innate talent. For example, as Seltzer and Bentley (1999) observe, ‘Creativity does 
not imply talent. Someone may have innate ability to do something well, or to model their 
work after respected people in their field -  yet there is no guarantee that she will use her 
talent to make her own creative contribution’ (p.26). The finding also suggests that creative 
thinkers do not need to work hard to generating new insight. According to Raudsepp (1978), 
the popular notion that the creative individual relies mainly on effortless inspiration and 
enforced spontaneity is a widespread misconception. He argues that ‘creative achievement 
reaiiires a hard core o f  self-discinline and arduous, unceasing dedication’ fn.l 78V
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Furthermore, from the perspective o f lateral thinking, which is associated with creativity. De 
Bono (1970) admits that some people may be more creative than others but this does not 
mean that there is not a process which can be learned and used. According to him, people can 
generate more ideas by the use o f lateral thinking. This is supported by the International 
Center for Studies in Creativity which states that creativity can be nurtured and enhanced 
through the use o f deliberate tools, techniques and strategies. Guildford (1971), who played 
an important role in generating interest in creativity, thought that creativity was a subset of 
intelligence. Through the tests that he designed for measuring creativity, however, he found 
that students with a low IQ consistently performed poorly, but the performance o f students 
with a high IQ did not correlate with their IQ. Similarly, in their study of the relationship 
between creativity o f architects and their IQ, Barron and Harrington (1981) concluded that IQ 
does not predict creativity.
Still, a number of teacher educators also tended to understand creative thinking as a creation o f 
something that is a totally ‘new idea’. These are examples o f limited conceptions o f creative 
thinking. Miller (2000) argues that modifying what already exists is the usual form o f creativity. 
In the same vein. King (1992) states that the creative idea need not be ‘entirely novel or (even) 
unfamiliar’ (p.90). The Russian researcher Altshuller (1988) provides a good example o f how 
the idea was used for finding creative solutions to problems. His procedure, which is known as 
TRIZ (the Russian acronym for ‘theory o f inventive problem-solving’), is based on an analysis 
o f thousands o f successful patent applications. The TRIZ is similar to what Puccio (1999) calls 
an adaptor, the style o f creativity that focuses on improving an existing product or situation. 
Another style of creativity described by Puccio is an ‘innovator’ which develops and advocates 
new solutions. Puccio suggests that in teaching educators should appreciate and encourage both 
an adaptor and an innovator style of creativity.
The findings regarding the conceptions o f critical thinking revealed that the teacher educators 
could not adequately explain what critical thinking is. Instead, some o f them appeared to 
associate critical thinking with the words ‘critique’ and ‘criticism’. According to Hawes 
(1990), this understanding implies a negative attitude that may blind students to constructive 
alternatives. Cottrell (2005) stressed that a misunderstanding o f what is meant by criticism is 
one o f the key barriers to the development of critical thinking. She points out that some 
people assume that criticism means making negative comments. As a result, they refer only to 
negative aspects when making an analysis. In the same vein, Paul et al. (1987) assert that 
critical thinking is not necessarily being critical and negative. They argue that people who use 
their skills o f analysis and argumentation primarily to attack and discredit those who disagree
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with them are practising critical thinking in the weak sense. This is in contrast with a critical 
thinker in the strong sense, who is ‘not routinely blinded by his own point o f view’ (pp. 3-4). 
There are also some responses that defined critical thinking as similar to problem-solving 
processes. In the past, critical thinking was used by some writers as synonymous with 
problem-solving. For example, the committee behind the American Council on Education’s 
Cooperative Study of Evaluation in General Education used the abilities associated with 
problem-solving (Allen & Rott, 1969). More recently, however, critical thinking and 
problem-solving have been differentiated. For example, Marzano et al. (1988) assert that the 
term critical thinking should not be seen as identical to problem-solving because critical 
thinking deals with the quality of thinking whereas problem-solving deals with thinking 
strategy.
With regard to the conception o f problem-solving, it was revealed that teacher educators 
tended to equate it with problem-based learning (PEL). PEL and problem-solving strategies 
are two different things (see Duch et. al., 2001; Bond & Feletti, 1998; Duch, 1995; Finkle & 
Trop, 1995. For example, Duch (1995) defines PEL as an instructional method that 
challenges students to ‘learn to leam,’ working cooperatively in groups to seek solutions to 
real-world problems. According to him, PEL differs from problem-solving in that in PEL the 
problems are encountered before all the relevant knowledge has been acquired and solving 
problems results in the acquisition o f knowledge and problem-solving skills. Bond and 
Feletti (1998), however, point out that the use o f PEL in teaching does not automatically 
develop problem-solving skill. They argue that an explicit intervention o f problem-solving 
skill is required during the teaching and learning activities in PEL. Therefore, an effort to 
equate problem-solving with PEL shows confusion between what is necessary for thinking 
skills and what is sufficient for it. For example, the use o f a student-centred approach which 
emphasises the active involvement of students is necessary for developing thinking, but one 
can still be actively involved and not think skilfully.
Teacher educators also seemed to believe that problem-solving skill was similar to decision­
making skill. This conflicts with the fact that decision-making and problem-solving are two 
different thinking strategies directed toward different goals. Decision-making might be 
looked upon as a subset o f problem-solving but others see the ability to decide on something 
as a different kind o f thinking entirely. Beyer (1987), for example, argued that decision­
making is ‘a distinct strategy in its own right’ (p.29). He outlined characteristics o f decision­
making identified by Kepner and Trego (1981), who see it as a process that differs 
considerablv from nroblem-solvine. Decision-makine involves making ‘reasoned choices
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among several alternatives, choices based on judgement which are consistent with the 
decision maker’s value’ (Cassidy & Kurfinan, 1977, p .l). In addition, decision-making also 
was assumed as a try and error effort. This view is contrast with the basic concept o f 
decision-making which emphasises identifying and analysing alternatives before devising any 
solution. According to Sternberg (1994), using trial and error to make decisions tends to 
create a more complex situation which leads to frustration and delay.
Their knowledge regarding the instructional approach for teaching thinking skills appeared to 
be limited. Generally they understand that teaching thinking skills requires students’ active 
engagement in the learning process but they seemed unable to see beyond the basic notion of 
teaching thinking that required ‘change in teachers’ roles’, ‘two-way communication’, 
‘teaching beyond fact’, ‘departure from traditional approach to student-centred’, and 
‘constructivist teaching’. On the one hand they appeared to have been exposed to 
constructivist teaching paradigms which were mostly articulated during their initial teacher 
education programme. On the other hand, they were unable to see how the teaching approach 
could be employed to cultivate students’ thinking. Instead, their understanding regarding the 
goals o f constructivist teaching was limited with regard to developing in-depth understanding 
of content knowledge through the active participation o f students in the teaching and learning 
process.
Besides lack o f knowledge regarding the concept o f thinking skills, the teacher educators 
appeared to express different views regarding thinking skills teaching. This shed light on 
their beliefs, which did not seem to be in line with the values underlying thinking skills 
policy. Shared beliefs regarding change play an important role in supporting the 
implementation of a new educational policy. As Underwood (2002, p. 106) argues, ‘It is 
through the communication of shared beliefs that the social functions o f planning, 
coordination, regulation, implementation and so forth are possible’. Any educational change 
initiative is directed at achieving new educational goals. In this respect, educators who 
responsible for implementing change must shift and share their belief in line with the new 
goals. In teaching thinking, the basic notion is, o f course, based on the belief that thinking 
can be taught. As discussed in Chapter two, thinking can be improved by teaching and 
learning (Feuerstein et a l, 1980; Nickerson et a l, 1985). Indeed, cognitive modifîability is a 
key concept o f many thinking skills programmes. This study found a range o f teacher 
educators’ beliefs regarding how individuals acquire thinking ability which in turn influenced 
their view regarding how thinking should be taught. Specifically as regards creative thinking, 
some teacher educators could not see any need to teach creativity because it was seen as an
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innate ability. In this regard, some felt that attention should be given to less creative students, 
and some thought about the difficulty o f teaching less creative students compared with 
creative students. Generally, teacher educators believed that thinking could be taught. Some, 
however, mentioned limitations such as students with low thinking ability benefiting less 
from thinking instruction as they could not cope with learning activities that demanded high- 
level thinking. This could account for educators’ low expectation o f students’ achievement 
(Zohar et.al.,2001). In other words, students’ low thinking ability was perceived to be an 
obstacle in teaching. This did not seem to be in line with the notion o f teaching thinking as a 
way to increase or develop students’ thinking from low to higher levels through a variety o f 
thinking activities. The belief also contradicted the notion that every individual has the 
potential to enhance their thinking through instruction.
Furthermore, the diversity o f students in terms o f high and low thinking ability influenced the 
perception o f how thinking should be taught. In this respect, the combination o f all three 
approaches of teaching thinking (stand-alone, content-based and infusion) were regarded as 
important. The stand-alone approach, which is specifically focused on thinking skills, for 
example, was considered less complex and thus appropriate for students with low thinking 
ability. Some felt that specific programmes outside school time were more conducive. The 
literature indicated that there is a debate among educators about whether thinking should be 
taught in a specific thinking course or infused into other courses (Beyer, 1987; Johnson, 
2000). On the one hand, it has been highlighted that an infusion approach can provide better 
chances of thinking improvement where thinking is not taught without context (Swartz & 
Parks, 1994). On the other hand, some thinking types were regarded as appropriate to some 
particular disciplines and thus the content-oriented approach is more beneficial (Resnick, 
1987; Martin, 1983). In this study, the teacher educators appeared to have their own reasons 
for their preferences regarding how thinking should be taught. The findings o f this study 
indicate that the teacher educators did not share the same views as policy-makers who 
recommended the use o f an infusion approach where thinking is taught across the curriculum 
and all educators are responsible for including thinking skills in their teaching. Similarly, the 
perception regarding their role as a model o f thinking skills indicates that some o f them felt 
modelling was not necessary. Their concerns were more about developing prospective 
teachers' in-depth understanding o f subject matter knowledge. They argued that teachers 
should be knowledge able about the subject that they were taught. They believed that 
prospective teachers would leam about the new instmctional approach through the courses 
offered by the educational foundation department. These include courses like pedagogy, 
educational psychology, micro teaching and teaching practice. This is contradicted by the
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concept o f modelling where all teacher educators are responsible for modelling their teaching 
approach in such a way as to expose prospective teachers to a new instructional approach.
The findings related to teaching practice showed that modelling thinking skills was not given 
a high priority in teaching and learning. There were some instances o f modelling but it was 
restricted or exposed the student teachers to a variety o f teaching strategies. Thinking skills 
were not included as one o f the teaching goals. For the theory classes the objectives include: 
covering content, transmitting knowledge, developing in-depth understanding of the taught 
content and communication skills. The focus of practical classes was limited to developing 
basic technical skills and the application o f theory to practice. The inclusion o f thinking skills 
was unplanned and it was used to develop student in-depth understanding o f  the taught 
content.
Teaching and learning activities in theory classes indicate that teacher educators play their 
roles as knowledge transmitters and facilitators. As knowledge transmitters the teacher 
educators focused on imparting knowledge with minimal student participation (Caine & 
Caine, 1995). This is in line with the result o f studies on the implementation o f thinking 
policy in schools where teaching and learning are dominated by teachers (Rahil et al., 2004; 
Kartini, 1998; Rajendran, 1998). In the context o f teacher education, Darling-Hammond 
(2005) argues that teacher education is still dominated by the knowledge transmission 
approach. In contrast to the knowledge transmission approach, teacher educators’ roles as 
facilitators o f learning provide an environment that is conducive to thinking activities. 
Through a variety o f student-centred teaching methods such as higher-order questioning, 
problem-based learning and discussion, students engaged actively in thinking activities 
(McTighe, 1985; Dillon, 1984; Palinscar & Brown, 1989). This was not sufficient for the 
purpose o f explicit teaching o f thinking skills through the infusion approach, however. The 
infusion approach required teacher educators to discuss the thinking skills strategy employed 
in the lesson (Swartz & Parks, 1994).
In the subjects that involved practical tasks, teacher educators seemed to act as demonstrators 
and delegators. As demonstrators, they practised a teacher-centred approach where students 
were observers and assimilators of teacher actions (Davis, 1999). In this context, thinking 
skills were rarely infused in teaching (Good & Brophy, 2003). In contrast, in their role as 
delegators, teacher educators gave autonomy to students to manage their learning (Grasha, 
1996). This involved a lot o f thinking activities but had a more implicit than explicit focus. 
Therefore, it was not in line with the infiision annroach where thinking skills are taught
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explicitly rather than implicitly. Overall, in both theory and practical teaching sessions 
modelling thinking was not evident. This is consistent with Lunenberg et al.(2007) who 
investigated the extent to which teacher educators’ modelled new views o f learning based on 
the constructivist approach. Their study found little or no recognition o f modelling among 
teacher educators.
The foregoing discussions indicate the gap in teacher educators' preparedness to implement 
thinking skills policy in teacher education. The design o f this study does not permit any 
causal relationship regarding how the teacher educators’ knowledge and belief regarding 
thinking skills policy were transferred into their teaching practice. The findings suggested, 
however, that to some extent the teacher educators’ lack preparedness in terms o f knowledge 
regarding thinking skills did not permit them to model thinking skills in teaching. This was 
clearly evident from the cases o f Yazid, Subra, Kamil and Suzie. Yazid, for example, 
acknowledged his lack o f knowledge regarding thinking skills policy and assumed that 
modelling thinking skills was a ‘difficult task’. This is in line with Rogers (2003), who 
argues that when a change is perceived as very complex, the frequency o f adoption will 
decrease. Another teacher educator, Kamil, questioned the lack o f exposure to the thinking 
skills policy. This indicated that the teacher educators felt concerned about having to 
implement something that was not familiar to them. Subra argued that ‘(t)here is no 
workshop specifically to deal with thinking skills’ so he felt ‘not really clear about the 
thinking skills’ that should be modelled in his teaching. Suzie also expressed the same 
dissatisfaction and asked, ‘How many o f us know about the model o f thinking skills 
recommended by the CDC?’. All such questions indicate a lack o f learning opportunity for 
teacher educators.
The teacher educators lack awareness o f what should be taught and how it should be taught. 
This gap could be associated with the lack o f learning opportunity which is important for the 
acquisition o f knowledge as well as the construction o f shared belief regarding a new policy. 
As indicated in this study all the teacher educators in the weak conception group had very 
little exposure to thinking skills policy. Therefore the development o f conceptions was based 
on their own interpretation gleaned from a variety o f sources. The learning issue is discussed 
in the following section. As a comparison with the weak conceptualisation group, a particular 
focus was given to the other two teacher educators who were considered as having a strong 
conceptualisation of thinking skills policy.
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Learning and Change
Learning is not a choice but is a necessity for realising the implementation o f educational 
change because without learning no change occurs (Senge, 1990). In the thinking skills 
policy educators should change their teaching approach from a traditional approach to a 
constructivist approach with special focus on thinking skills. This involves a fundamental 
change in which existing schemas for thinking about instructional practices must be 
restructured to form coherent understandings o f the new policy (Marris, 1975). In this 
respects, educators will have to unlearn o f what they already know and believe about teaching 
and learning (Cohen & Barnes, 1993). This requires an active process and a collective sense- 
making which is rooted in social interaction and negotiation (Cobum, 2001). It was evident in 
this study that one teacher educator (Faizal) appeared to have developed a well-elaborated 
conception regarding thinking skills policy through his active involvement as a facilitator o f a 
professional development programme related to thinking skills policy. He could be 
considered as a ‘change facilitator’ who connected the policy-maker with the intended 
adopter. Through this role, he engaged actively in the decision-making process. His 
conceptions o f thinking skills policy were supported by thinking theories, clear examples and 
well-elaborated explanation. His active participation from the beginning o f the policy 
formation process provided him with the opportunities to constmct and extend his prior 
knowledge and belief regarding teaching thinking. Herein, learning a new instmctional 
approach could not be accomplished through a linear transfer, one-way communication 
approach. Through a linear transfer, policy-makers in the decision-making process treated the 
intended adopter as a passive receiver o f information. As Schon (2010, p.6) notes that: 
government as a learning system carries with it the idea of public learning, a 
special way o f acquiring new capacity for behaviour in which government 
learns for the society as a whole. In public learning, government undertakes 
a continuing, directed inquiry into the nature, causes and resolutions o f  our 
problem. (Schon, 2010, p.6)
This view assumes that the educational policy will be transferred from the policy-makers at 
the top level to the implementers at the bottom level. This study indicated, however, that the 
transmission o f the thinking skills policy to the programme was not evident. The teacher 
educators’ conceptualisations appeared to refer to a variety o f sources outside the programme 
such as their experiences as students and school teachers and in initial teacher education. As 
students, for example, they noticed some elements o f thinking in the teaching and learning 
activities. When teaching in schools they found thinking skills elements in the syllabuses. 
None o f  them noticed anv adherence to the thinking skills nolicv in the nro gramme. This mav
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relate to the problem o f ‘communication channels’ which links the policy-makers and the 
implementers (Rogers, 2003, p.202). Fertig and Wallace (2004, p.5) explain with the notion 
o f ‘steering’, with the central site steering ‘at distance from localities where the changes will 
actually implemented’. As discussed in Chapter three, there is no clear line o f communication 
between the Ministry o f Education (MOE) and the teacher education programmes which are 
operationalised in university. Before the MOE and the MOHE separated in 2004, the teacher 
education programmes at the university level were managed through the Department of 
Higher Education at the MOE. This meant a long chain o f communication compared with the 
Institutes o f Teacher Education (IPGs) which were directly controlled by the MOE. This 
situation could have contributed to the difficulty o f transferring the new educational policy to 
teacher education in higher education. As the IPGs were closer to the policy-maker (MOE), 
the thinking skills policy that was launched in 1996 brought a significant change to their 
curriculum whereby an additional course in creative and critical thinking was introduced. One 
teacher educator in this study (Faizal) who used to work in the IPGs mentioned about a 
professional development programme (he was appointed as one o f the facilitators) in the 
IPGs which aimed at exposing teacher educators to thinking skills policy. This was not 
evident in the case o f teacher education in this study which operates in the higher education 
setting and is under the control o f the MOHE. The flow o f policy from the MOE into this 
programme was far more complicated. Therefore, the assumption that the new policy will be 
transferred to the target adopter is simplistic; it would not be not an easy task given the 
complexity o f the educational eco-system which consists o f many ‘players’ (Wideen et al., 
1998).
The top-down strategy of policy implementation also guided by a naïve views which assume 
implementation as a relatively straightforward matter o f transferring behavioral rules from 
policy-makers to those responsible for implementing the rules. This assumption overlooks 
the fact that a new policy may be interpreted differently by different intended adopters 
(Spillane et al., 2002). As indicated in this study the teacher educators expressed diverse 
descriptions and explanation o f what they understand about the thinking skills policy. 
Furthermore, their understandings of the thinking skills policy were characterised by unclear 
explanation, misconception and confusion. They lacked familiarity and vocabulary, and were 
unable to distinguish and interrelate the components included in thinking skills. This 
findings indicate that they did not developed what Cobum (2001, p. 147) calls as ‘shared 
understanding’ o f ‘what, how and why’ about the new policy.
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The passive role o f implementers in the decision-making process does not expose them to a 
problem under scrutiny and a rationale behind the need to change. Schein (1992) argues that 
people are willing to unlearn old practice and replace with the new one when they recognised 
a problem. This is consistent with Havelock and Zlotolow's (1995) first stage o f change 
which involves the examination o f the need to change. This study revealed that the teacher 
educators could not see the rationales for modeling thinking skills teaching. They put a high 
priority on content knowledge, whose goals are perceived as more important for prospective 
teachers. They maintained their belief that teachers should be knowledgeable and expert in 
terms o f their subject. Their focused on content knowledge may shape the prospective 
teachers’ belief regarding teaching as a process o f knowledge transmission which is 
contradicted by the thinking skills policy. They lack o f awareness regarding the tendency o f 
their teaching practice to influence student teachers’ core belief about teaching and learning. 
As Mayer (1999) argues that ‘the likelihood o f the beginning teachers resorting to teaching in 
the ways they were taught in non-reflective ways is very high’ (p.8). However, this problem 
appeared to be beyond the teacher educators’ consideration.
Furthermore, the passive role o f implementers in the decision-making process does not allow 
them to share the policy-makers’ vision for change. As mentioned before, vision is associated 
with principles and guiding practices that give the direction for change (Senge, 1990). The 
findings of this study indicated that the teacher educators did not share the vision behind the 
thinking skills policy which is intended to promote the culture of thinking in the entire 
education system. They appeared to have their own preferences for how best to deal with 
students’ thinking. This illustrated that the intended adopter was not necessarily accepting the 
policy that was considered as significant by the policy-makers. Lim, for example, well 
understood the policy but he expressed different views regarding how best thinking should be 
promoted in education. This reflected that receiving the policy is one thing and accepting it is 
another (Nespor, 1987). According to Firestone (1989) policies that do not fit the 
implementers’ point o f views are more likely to be ignored or modified. This reflects how 
beliefs filtered a new policy that transferred from the policy-makers.
The findings of the teacher educators’ conceptions o f thinking skills policy imply the 
mismatch between the nature o f change and the change process that was employed to 
implement it. Thinking skills policy demands a fundamental change in the implementers’ 
existing understanding and practice about teaching and learning. Fullan (1993, p.22) 
reminds us that ‘you can’t mandate’ changes which require new skills, beliefs and insights. 
This type o f change requires learning which ‘is primarily in discovered systems at the
184
periphery, not in the nexus o f official policies at the centre’ (Schon, 2010, p. 16). Learning is 
an active process o f , not a passive encoding information. A conceptual change, for 
examples, may occur only when learners are actively involved in activities that arouse 
conceptual conflict in their extant knowledge (Davis, 2001). Similarly, change in beliefs 
involves a complex process and requires learners’ active engagement in the learning process 
(Rath, 2001).
Besides the lack o f learning opportunity, the top-down process undermines the influence of 
context where the policy is implemented. This study indicated that even to Faizal, who had a 
well-elaborated conception o f thinking skills policy, the modelling o f thinking skills teaching 
was not evident. This problem can be connected with the issue o f systemic change. This is 
discussed in the following section.
Svstemic Factors and Change 
Educational change emphasises the interrelationships and interdependencies among the 
dimensions o f intended change (Ellsworth, 2000; Reigeluth, 1995; Banathy, 1994). This is 
because educational change is not a single entity but multidimensional. Fullan (2003) reminds 
us to ‘never send a changed individual into an unchanged environment’ (p.75). The failure to 
consider all the interrelated dimensions creates barriers to change and conflicts within the 
system. The conflicts that could be seen in this study include collaborative culture versus 
isolation culture, the content-based versus the process-based, teaching tasks versus research 
tasks and active students versus passive students.
Isolation versus collaboration: The programme is characterised by fragmentation which is 
framed by the behaviorist view of learning to teach (Hoban, 2005). Behaviourist views of 
learning emphasise the reductionist or atomist approach wherein learning can be decomposed 
into smaller units. This focuses on the independent components of teacher education such as 
practicum, foundation o f education, assessment and subject specialisation. This 
compartmentalised structure assumes that skills and knowledge about teaching in a classroom 
can be learnt by accumulation o f independent components. The main focus is to provide the 
student teachers with independent knowledge bases about teaching, assuming that they will be 
integrated by the student teachers in their teaching. The fragmentary structure o f the 
programme appeared to influence some o f the teachers educators' beliefs that the education 
department is responsible for teaching student teachers about teaching methodology. They 
believed that through the pedagogy course, micro teaching and practicum the student teachers 
were given the onnortunitv to link theorv and nractice. Moreover, thev were o f the oninion
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that as teacher educators who taught subject specialisations, they should focus on developing 
student teachers’ subject matter knowledge. This contrasts with the concept o f modelling in 
general which is based on the concept that all teacher educators are responsible for 
developing prospective teachers’ teaching knowledge and ability through teaching and 
learning activities. Thus, modelling which is mainly based on the concept o f collaboration is 
in conflict with the concept o f isolation o f tasks which is shaped by the fragmentary structure 
o f the programme.
Content-based versus process-based: The programme is intended to prepare all-round 
teachers who are able to teach the four different components in the living skills course (home 
economics, agriculture, business and entrepreneurship and technological skills). Each 
component is fiirther divided into several sub-components. Home economics, for instance, 
consists o f food preparation, clothing and fabric, food technology and consumer product 
studies. Each sub-component, such as food preparation, is only taught through two courses: 
basic food preparation and food preparation 1 (advanced course). Each course is taught for 
four hours per week. Thus, in one semester (14 weeks) the total contact hours are 56. That 
means that for each component, such as food preparation, the total contact hours are 122 
(basic and advanced courses). In these two courses all the topics about food preparation are 
taught. The same content is taught in two years for the diploma in food preparation in 
Malaysian polytechnic colleges.
This study reveals that the curriculum o f the programme is too packed compared with the 
time available for teaching and learning activities. This creates the problem o f time 
constraints in terms of covering subject-matter knowledge. Teacher educators seem to agree 
that the opportunity to model thinking skills teaching in their teaching is very limited. The 
teacher educators felt that the infusion o f thinking skills in teaching requires more time for 
implementation and this will reduce the content coverage. This finding is in line with Schrag 
(1992), who noted that the promotion o f thoughtfulness in teaching is supported by in-depth 
study and sustained concentration on a limited number of topics. In support o f this claim, 
Sparapani (1999), in a study of teacher reactions to teaching higher-level thinking, found that 
the issue o f time was highlighted by every teacher. He revealed that.
Even though students were making connections to the broader knowledge they had 
learned and were seeking information way beyond the scope o f the lesson and their 
presumed ability levels, teachers believed they were not moving through the 
curriculum at a rapid enough pace. (p.9)
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In the context o f modelling thinking skills teaching, much time is needed because teacher 
educators are not only required to infuse thinking skills hut also to discuss the pedagogical 
choices explicitly. The available time compared with the content that has to be covered is not 
seen as serving the aim o f providing exemplary practice in terms o f thinking skills teaching to 
student teachers. The time limitation influenced the teacher educators’ decisions about their 
teaching approach. The incoherence between the available time and the excessive content led 
teacher educators to employ teacher-centred approaches and act as knowledge transmitters 
and demonstrators during teaching and learning. Although some teacher educators employed 
a student-centred approach and acted as delegators and facilitators, thinking skills were only 
imparted implicitly rather than explicitly. Faizal, for example, who favoured high-order 
questioning in his teaching admitted that within the allotted time he ‘could not totally ignore 
lecture methods’ for covering the content knowledge in his teaching. This is consistent with 
Russell (2005), who noted that ‘All changes to teaching are challenging and difficult; we all 
have strong tendencies to revert to comfortable and familiar strategies such as telling, 
especially when time is short and there is much to cover’ (p. 149).
Furthermore, the living skills course is a pre-vocational and technical course which requires 
what Gerd (2001) called process knowledge. This describes the domain o f knowledge that 
must be taken into consideration in the fulfilment of the professional tasks o f vocational 
teachers. In addition to knowledge o f educational methods, knowledge o f and teaching 
subject matter, vocational teachers require practical training. The aim o f practical training for 
each course that is conducted in TVE workshops and laboratories is to develop student 
teachers’ technical skills.
Developing student teachers’ technical skills is considered by the teacher educators as time- 
consuming. In other words, it requires a lot o f time and the number o f topics that could be 
covered is limited. This has a strong influence on teacher educators’ pedagogical choices. 
They were aware that a lot o f thinking activities could be imparted through student teachers’ 
projects, but the focus was mostly on the product rather than thinking processes. Teacher 
educators argued that there was not much time available for discussing thinking processes. 
They felt that the student teachers need more time for developing their technical skills. This is 
because, after attending both basic and advanced courses, many student teachers are still 
unprepared for operating machines and hand tools. The focus on developing technical skills 
may reduce the opportunity to model thinking skills teaching. The need to model thinking 
skills teaching creates a competing demand to develop student teachers’ technical skills.
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The constraints o f time can be associated with the problem o f insufficient duration for teacher 
education programmes. A four-year programme of teacher education is too short in the light 
o f the knowledge and skills that have to be developed by beginning teachers. This is 
particularly true in teacher education programmes that prepare teachers for technical and 
vocational education such as Living Skills. In relation to this Vasiliy et al. (2009) note that: 
The theory o f teacher training for technical and vocational education and 
training (TVET) cannot provide practising educationalists with a water-tight 
answer to one o f the most vital and crucial questions: how much time is 
required to educate a TVET professional? Unlike most other training fields,
TVET teacher training is double-targeted, as two majors (teacher training 
and a specific vocational training) are to be mastered equally. It could be 
concluded that this type o f training would require twice the time and twice 
the effort compared to single field training. However, this is not commonly 
observed in TVET teacher training, which can be attributed to the limited 
training periods, (p. 1285)
Limited time for teaching and learning activities is not in line with the needs o f modelling 
thinking skills teaching. Modelling extends the teaching and learning goals that focus on 
content knowledge to include the integration o f thinking skills and the explicit discussion o f 
the teaching. This situation definitely needs more time than the lecture approach where 
subject matter knowledge is transmitted directly to student teachers. The teacher educators 
argued that the available time was not sufficient for them to cover the subject matter. Thus the 
need to model thinking skills teaching creates conflict between their task o f teaching content 
knowledge and the teaching model.
Teaching tasks versus research tasks: This study indicates that teacher educators felt that they 
were overburdened with non-teaching tasks which raised competing demands with teaching 
tasks. There was very limited time that could be focused on the teaching matter owing to the 
complexity o f the teacher educators’ work. This is not perceived to serve the need o f thinking 
skills teaching which requires much time for preparation compared with the traditional 
approach of lecturing. This is corroborated by Sparapani (1999), who examined the reaction 
o f teachers implementing a specific process o f teaching for higher-level thinking. The 
teachers in the study commented that ‘they had to spend more time for planning the lessons 
because they had to think the appropriate T/L (teaching and learning) activities that might 
encourage their students to think in a particular way’ (p.5). Similarly, Leat (1999) reported
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that the teachers who were involved in an instrumental enrichment programme (FIE) claimed 
that:
I have never worked so hard in my life. FIE is an education programme that 
aimed at cognitive development. The main assumption o f the FIE is 
thinking skills can be taught and learned and that these skills are 
transferrable and usable in all areas o f life. Each FIE lesson took an average 
o f two hour preparation which, on top o f other preparation and making 
commitments, was an enormous workload, (p. 101)
This concurs well with Niemi (2002), who revealed that active learning methods require 
much more work and are much harder on a teacher than traditional teaching because much 
more preparation for planning and preparing teaching materials are needed.
The teacher educators argued that they did not have much time for teaching preparation. This 
is because they also have a lot o f non-teaching tasks. They felt that non-teaching tasks are 
more demanding compared with teaching tasks. The teacher educators seem to be fighting for 
time to deliver the curriculum besides doing other tasks which are also considered as 
important. Ducharme and Ducharme (1993) noted that teacher educators often work under 
time pressure owing to the unlimited scope o f their duties. The complexity o f the teacher 
educators’ duties is explained by Swennen et al. (2009) as follows:
They are usually expected to teach student teachers, supervise their students 
in schools, collaborate with mentors, design parts o f the curriculum for their 
institutions, supervise research or thesis writing o f their students, and many 
have to do research and publish in reputable journals, (p.94).
In their analysis o f narrative studies on learning to be a teacher educator, Swennen et al. 
(2009) concluded that Tack o f time and conflicting demands between research and teaching 
duties are very persistent over time’ (p.98). On the other hand, teacher educators saw their 
central commitments as being to their students, their teaching and to educating high-quality 
teachers for school (Murry et al., 2006). The demands o f research and publishing can make it 
difficult for teacher educators to concentrate on the influence o f their own teaching behaviour 
on the learning o f student teachers (Lunenberg, 2007). Insufficient time for teaching 
preparation encouraged teacher educators to practise lecture-centred teaching which requires 
less time for preparation than the student-centred approach (Niemi, 2002).
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The teacher educators commented about the lack o f appreciation that is given to teaching 
tasks compared with research and publications. They argued that the quality o f the service is 
measured by the number o f research grants and publications. According to Murray et al. 
(2009) this situation can be connected with the fact that teacher education operates within 
higher education, which values conventional academics. Darling-Hammond et al. (2005) 
agree that teacher education that is based on traditional university structures faces challenges 
when incentive systems provide few rewards for preparing teachers. That being so, the lack 
o f incentives for teaching and learning compared with research tasks also shaped their 
orientation towards research.
The above discussion indicated that the nature o f modelling teaching thinking skills which 
require much time for preparation was not in line with the time available for the teacher 
educators to focus on teaching. They also had to comply with the non-teaching tasks which 
seemed to be more demanding and appreciated. This illustrated the conflict between the 
demands o f teaching tasks and those o f non-teaching tasks.
Active students versus passive students: The student-centred approach changes the role o f 
students in teaching and learning processes. The student is no longer a passive listener but is 
required to participate actively. Teacher educators claimed, however, that some student 
teachers were not interested or refused to participate actively in teaching and learning 
activities. Cuisk’s study (1973, in Ellsworth, 2000, p.89) suggested that students who were 
passive watchers and waiters have little support coping with change, even as followers. 
Furthermore, the important role o f students in supporting the implementation o f educational 
change is highlighted by Fullan and Stiegelbuer (1991). They argued that students can exert 
considerable negative influence to reject change. This can be connected with the affective 
entry characteristics which determine the interest in and attitudes towards learning (Bloom, 
1978). Teacher educators believed that student teachers' low interest may be associated with 
the problem of selection and placement whereby they are accepted for a programme which 
was not their preferred choice. Mclnnis et a l's  (2000a) study revealed that one-third o f first- 
year students accept the alternative course offered to them and hope to transfer later to their 
first choice. Furthermore, passive participation o f students in teaching and learning may be 
associated with low intrinsic motivation. Extrinsic motivation such as an opportunity to get a 
job after graduation is one o f the main reasons for pursuing teacher education. This decision 
can lead to low commitment and passivity in teaching and learning activities. This in turn 
may persuade teacher educators to employ the lecture method.
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The finding regarding the factors perceived by the teacher educators as having the potential to 
prevent them modelling thinking skills teaching indicates a lack o f consideration o f the 
importance o f context for implementing change, as Fertig and Wallace (2004) note: ‘making 
change happen through the allocation o f tasks to others, often in contextual situations that are 
not conducive and not their own choosing’ (p.4). Identifying the constraints in implementing 
educational change is important for the purpose o f improvement. This has a strong connection 
with the decision-making process which Schon (1983, p.27) describes as the separation o f 
‘theory from practice’. The professional knowledge was developed through scientific 
methods using standard and rigid procedures. On the other hand, the product o f scientific 
inquiry is applied in a variety o f contextual settings. This is based on idea o f ‘one fits all’ 
which assumes that scientific knowledge can be applied in all contexts without any problems. 
In the context o f policy formation, policy-makers concentrate on the development o f policy. 
Policy-makers do not have much knowledge and experience about the context compared with 
practitioners. Thus, they tend not to understand that ‘putting ideas into practice was far more 
complex than people realised’ (Fullan, 2000, p.6). This raises the question o f the ‘rigour and 
relevance’ of professional knowledge (Schon, 1983, p.42). Ignoring the interconnection or 
‘knock-on effect’ (Blackmore, 2010, p. 201) o f various dimensions in the system that may 
have influenced or be influenced by the change will generate problems in the implementation 
o f change. As a consequence, change can hardly be implemented successfully. In this 
respect the practitioners’ involvement in the decision-making process is considered as critical 
because they have the experience and understand the various contextual factors which inhibit 
change.
Implication: Rethinking Teacher Education Reform 
Overall, the ftilly centralised system which is characterised by the separation between the 
policy-maker and policy-implementer prevents learning from occurring and undermines 
various interrelated systemic factors. Earlier, in Chapter two, decentralisation was described 
as providing the basic requirement for active involvement of practitioners in the change 
process. On the other hand, centralised education cannot be fully rejected and decentralisation 
cannot be fully accepted. This could be discussed in the context o f the following aspects:
The complexitv o f educational goals: The purpose of education is to treat the ills o f society 
which result from the diverse economic, social, spiritual, cultural, and political realities o f our 
individual lives. In the context of this study, education policy related to thinking skills 
teaching is directed toward the goal of endowing the new generation to meet current and 
future workforce requirements. This is one o f the evidences o f how education is used for the
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purpose o f economic development and sustainability. As mentioned earlier, however, 
education has multi-purpose goals. A folly decentralised system may well not address the 
issue related to equity which is important for a multi-racial country like Malaysia. This is 
closely related to the concept o f nationalism versus regionalism which is associated with 
strong emotions and feelings o f local versus national pride (McCrone, 1998; Katz, 2000). In 
order to deal with the issue o f equity, the centralised education system is more appropriate 
through the development o f national identity that shared by everybody. The decentralised 
education system encourages competitiveness which may lead to dissatisfaction especially 
among the groups that are left behind. Certain groups, such as the majority population, may 
have more resources compared with minority groups. This will enlarge the gaps between 
groups and may contribute to racial conflict that threatens the stability o f the country.
Connection with the wider environment: The development o f education is interrelated or tied 
to economic, social and political issues. The decentralised education system has several 
limitations regarding this issue. First, the decentralised education system may mean 
education is not congruent with other interrelated issues. Local governance, for example, 
may have limited exposure to global issues such as the fast-changing environment and its 
effects on economic, social and political development. There is a tendency o f not feeling 
important because they cannot see the bigger picture about the interrelated and 
interconnectedness of education with the wider environment. Ironically, in the field o f 
education site-based isolation is keenly felt. Most practising teachers, administrators or 
managers are not involved in vital, active, engaged, professional communities. They do not 
attend conferences outside their locale. They do not subscribe to and read professional 
journals in their field. For many, even access to colleagues at the workplace can be limited by 
incompatible schedules that allow rare, brief opportunities to engage in matters o f substance 
(Polin, 2010, p. 164). This is particularly critical in the education system with its long history 
o f centralisation in which the culture of awaiting instruction is dominant ( Hanson, 1997), the 
local citizenry often knows little o f what is expected o f them or the benefits that are supposed 
to result. In contrast, through the centralised education system, the people at the top are 
specialised to look upon the development o f education and its significance or role in the 
whole development of the country.
Expertise: In the decentralised system, local governance may lack the expertise to propose 
and manage an innovation. For example, it may not be exposed to knowledge or theory that 
has recently emerged from research activities or experts’ thinking. These are important as 
resources in the decision-making process for achieving high-quality thinking. In this study.
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for example, educators sometimes lacked knowledge in terms o f which elements o f thinking 
should be developed and how to develop them. This could also create conflict between their 
teaching role and management role. Poorly defined roles and lack o f training might cause 
problems in education (Steadman, 1997).
Technical expertise is difficult to bring to bear on decisions about which 
innovation to diffuse and to adopt, and it is possible for ineffective 
innovation to diffuse through a decentralised system because o f a lack of 
quality control. (Rogers, 2003, pp.398-399)
Decentralisation can also result in an increased workload for teachers and local administrators 
(Williams, Harold, and Southworth, 1997). The educators may need to spend much time on 
the decision-making process and this may increase their workload. The problem o f expertise 
and interrelated issues o f undefined roles and workload could be managed through the 
centralised system which emphasises the specialisation o f tasks. The central specialised in 
decision-making process and the educators as the implementers. At the same time the 
centralised system also has experts who specialise in certain areas. Hence, considering the 
two approaches o f centralisation and decentralisation from the point o f view o f expertise, the 
centralised approach seems to more beneficial.
The qualitv o f teachers: The government has more control over teachers’ qualifications and 
can deliver a rapid response when their performance falls below par. Regarding creativity, for 
example, the teachers do not have a choice regarding their pedagogy or textbooks (Fretwell, 
2001; Linden, 2001). Prawda (1993), however, suggested that decentralisation helped to 
improve the quality o f teachers. The percentage o f inefficient teachers decreased after 
decentralisation in Mexico, Zimbabwe and Chile because teachers were evaluated on their 
performance and the results were taken into account when promotions were considered. 
According to Gaynor (1998), parents reported that teachers began to meet with them more 
often and arrived on time for class more often after decentralisation took place in Nigeria.
The foregoing discussions indicate that both centralisation and decentralisation approaches 
have strengths and weaknesses. The question that now presents itself is how the situation can 
be improved in order to ensure that mandated policy works while maintaining local autonomy 
which is more likely to engage practitioners in the process of thoughtful and creative change. 
In this respect the socio-cultural perspective o f policy implementation described by Wenger 
(1998, 2010) provides a useful guide. Wenger's observation about the tension between 
‘reification’ and ‘participation’ is closely related to the dilemma about the best approach to 
policy implementation. Participation is the social interaction that permits direct engagement
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in activities and conversation, and negotiation in meaning-making. Through the interaction, 
physical and conceptual artifact - such as policy documents, regulations, tools, and concepts 
are produced. Wenger highlights the importance of the balance between reification and 
participation in creating a productive learning environment.
A meaningful learning in social contexts requires both participation and 
reification to be in interplay. Artefacts without participation do not carry 
their own meaning; and participation without artefacts is fleeting, 
unanchored, and uncoordinated (Wenger, 2010, p. 180).
Drawing on Wenger’s ideas, we can see that the balance between the negatives associated 
with total centralisation versus the negatives o f complete decentralisation should be 
considered. Fullan (1993) reminds us that ‘Neither centralisation or decentralisation Works’ 
but ‘Both top-down and bottom-up strategy are necessary’ (p.37). Similarly, Rogers (2003) 
argues that:
Certain elements o f centralised and decentralised diffusion systems can be 
combined to form a hybrid diffusion system that uniquely fits a particular 
situation. For example, a diffusion system may combine a central 
coordinating role, with decentralised decisions being made about which 
innovation should be diffused and which user should be re-visited (p.399).
Through the combination o f decentralised and centralised system, the goal o f unity in 
diversity (Hanson, 1997) could be more beneficial for dealing with the issue o f equity where 
limited autonomy is adopted. The centralised system establishes a series o f voluntary targets 
or general education goals and the responsibility for the achievement o f the goals is given to 
local governance. This is in line with the notion o f ‘think globally while acting locally’ (Van 
de Van, 1986, p.595). In this regard, all are directed toward the same goals through the 
shared autonomy and it is the role o f the centralised system to monitor and facilitate the 
realisation of education goals by encouraging the collaboration of learning from each other 
rather than working in isolation or competition. Schon (2010) states that.
Central may provide first instances or policy themes which are take-off 
points for chains of transformation in localities. It may help local agencies 
to learn from one another’s experience. It may even lend its weight to shifts 
in power structure which seem likely to lead to social discovery at the local 
level... Within it, central’s role is that o f initiator, facilitator and goad to 
local learning... (p. 15)
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Shared autonomy is very important for ensuring equal quality o f education. In order to deal 
with the problem o f expertise, for example, the central government may provide help in the 
form o f consultations. Educators therefore not only have more time for doing research or 
searching for information but also reduce their workload. With regard to teacher quality, the 
centralised system sets policy according to minimum requirements, but the actual hiring of 
teachers is done locally according to that policy (Hanson, 1995). The local system may focus 
on strengthening traditional practice which is not in line with current needs. Thus, in this 
context, the central role o f monitoring is crucial in order to ensure a focus on current issues.
To sum up, although decentralisation is better for dealing with the learning issue, 
centralisation is still required. This entails a distinct relationship between central and local 
government. One-way communication through the rigid procedures o f the legislative and 
administrative process has to be changed to two-way communication. Thus, the two systems 
influence each other in achieving mutual agreement on better quality o f education. This is 
consistent with the concept o f a social learning system where the interrelationship between 
members is crucial for the occurrence o f learning to support continuous changes demanded by 
a fast-changing environment.
Suggestions for Future Research 
The complex subject o f educational change in general and thinking skills policy in particular 
cannot be fully addressed in any single study. Nor can appropriate measures to address any o f 
the needs explored in such a study be developed and applied without the consideration of 
further research. The present research study only focused on teacher educators’ conception o f 
thinking skills and practice in modelling thinking skills teaching. Further research could be 
extended to include the student teachers’ perception regarding the teacher educators’ teaching 
practice and how it influences their conception o f teaching thinking skills.
This study is limited in terms o f the implementation o f educational change in the context of 
teacher education which is operated by academic universities. As discussed in Chapter two, 
teacher education programmes at the university level are under the jurisdiction o f MOHE. On 
the other hand, education policy is developed by the Ministry of Education (MCE). A 
comparative study could be done between the teacher education programmes under the 
MOHE and the teacher education programmes (ITEs) under the MOE. This would provide 
an insight into how the ‘the power o f distance’ influences the diffusion o f change from top to 
bottom.
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A comparative study that involves the implementation o f educational change in the context 
o f centralised and decentralised systems would permit the formulation o f a framework 
showing how structural and power issues influence the implementation o f educational change. 
Furthermore, as the present study is based on teacher education characterised by a 
fragmentary structure, the same study could be done with a different approach such as a 
school-based approach, etc. This study focuses on technical and vocational teacher education; 
a similar study could be done to include other subject specialisations such as language, 
science and mathematics, history, art, etc.
Conclusion
The importance o f developing students’ thinking skills has been recognised as one o f the key 
education agendas o f the twenty-first century. The emergence o f the ‘information age’, 
‘knowledge-based economy’, and ‘globalisation’ demands change in educational goals from 
developing root memory to the cultivation o f student thinking. This has led to the introduction 
o f a teaching thinking skills policy in schools. The policy is explicitly targeted at the goal 
recommended by many recent reform reports: instruction that helps students think critically, 
express themselves proficiently, construct and solve problems, synthesise information, invent, 
and create (Darling-Hammond, 1990, p.339). The change in educational goals demands a 
major change in instructional approach, a shift from a traditional approach to a more 
constructivist approach. This requires teachers or educators to unlearn their existing 
instructional practice and learn the new approach. They will have to restructure their extant 
knowledge and beliefs about instruction. This level o f change is the most difficult to achieve 
because it necessities the discrediting o f existing schemas and framework (Marris, 1975). An 
active engagement which presses an influential role o f social interaction in a learning process 
is required. Herein, a top-down policy implementation which assumes the implementers as 
passive receivers o f policy may impede the implementers’ learning needs. This problem has a 
strong connection to the issue o f organisational factors in policy implementations. However, 
this issue is rarely discussed in the literature o f educational change. This study highlights this 
different perspective o f thinking about policy implementation, using an in-depth case study to 
examine the extent to which teacher educators learn about thinking skills policy in the context 
o f teacher education programme. Drawing primarily on change and learning theory, this 
study puts forth a socio-cultural model that focuses on social interaction as the ways 
educators construct understandings about new instructional practices.
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This study makes some key contributions to earlier works in both change theory and learning 
theory. This study extends the focus o f educational change’s studies from school to teacher 
education. Snoek and Zogla (2009) argue that ‘Teacher education is part o f a country’s 
educational system. It has its own place within the instructional structures and has strong 
relation with schools, as it educates their teachers’ (p. 13). This study goes beyond school to 
look at teacher educators. It found that teacher educators like many teachers in schools were 
ill-equipped to include thinking skills in their teaching. This indicates the missing o f learning 
which is important for constructing new knowledge and belief about teaching thinking. Some 
identified barriers such as the problem o f content coverage, time limitation, lack of 
collaboration in teaching and poor student cooperation are similar to the problems that were 
encountered by teachers in teaching thinking in school. Thus, all these problems could be 
considered as general barriers to teaching thinking skills.
This study reveals a specific problem related to teacher education. The teacher educators in 
this study were selected from a particular department. This led to the assumption that their 
teaching task was to develop student teachers’ subject-matter knowledge. This is contrary to 
the purpose o f modelling where all teacher educators are responsible for discussing teaching 
methods in their teaching. This problem stems from the fragmentary nature o f the 
programmes where the subject course is separated from the pedagogy course and offered by 
different departments. That being so, this finding contributes to new understanding o f the 
impact of teacher education management structure on shaping teacher educators' views 
regarding their teaching tasks. In the context o f educational change, this finding also 
indicates that contextual factors were overlooked in educational policy implementation. This 
recalls Cohen and Ball (1990): ‘New wine was poured, but only into old bottles’ (p.334).
This study revealed that educators were asked to make great changes, but they were ill- 
prepared to implement them. They were not offered sufficient opportunities to learn about the 
intended changes. They also encountered various contextual barriers that were not conducive 
for change to take place. In the input-output tradition o f studies on educational change, the 
problems o f change are connected with the lack o f support. Thus, research in educational 
change commonly ends with the suggestion o f more effective support such as the provision of 
more resources, checking on progress, improving assistance and investing in professional 
development (Hall & Hord, 2006). This study views the problems o f change from a different 
perspective. The problem o f policy ambiguity is connected with the learning culture in the 
wider educational system that mismatches with the required learning culture for change. In 
the context o f this study, the centralised education system which is based on the behaviourist
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learning theory is a mismatch with the learning culture needed for changing instructional 
approach which is based on socio-cultural learning.
This study also associated the various contextual problems with the fundamental 
organisational factors underlying the change process. By relating all the constraints o f change 
to the fundamental issues underlying the change process, this study moved beyond the input- 
output tradition to a process-based study o f educational change. According to Sergiovanni 
(2000), the former is more common than the latter, where the focus is on ‘do things right’ 
rather than ‘do right things’ (p.60). The former suggests that unsuccessful change is 
associated with the intended adopter who is not doing things right as required. This is based 
on the narrow linear process and uncomplicated conception of the relationship between policy 
and practice. On the other hand, the latter acknowledges that unsuccessful change is 
associated with the change effort that is not doing the right thing owing to the failure to 
consider the relationship between policy and practice. This shifts the discussion of 
educational change into the change process with the concern on substance o f change or 
organisation factor that framing the change process. This concern is reflected in Hargreaves's 
(2005) suggestion o f a new conceptualisation o f the implementation o f educational change 
which stresses moving beyond the image o f a step-by-step linear process. Hargreaves argues 
that ‘significant educational change can no longer be achieved (if it ever really could!) in a 
linear process because o f the increasing complexity o f the educational environment’ (p. 3).
In commenting on mandated change, Sergiovanni (2000) emphasises the need to consider ‘the 
substance o f change which requires legitimisation o f individual contexts and situations on the 
one hand and downgrading the present emphasise on the one-size-fits-all approaches to 
change on the other’(p.6). He notes that ‘change itself is in need o f change’ (p.57). This is 
important in order to move to the new horizon o f educational change characterised by the 
‘informed professional judgment’ which ‘emphasised creative energies and ownership o f the 
teaching force and its leaders’ (Fullan, 2003, p. 5). Referring to Barber's (2002) prescription- 
judgement o f evolution o f reform strategies, Fullan differentiates between the first horizon o f 
educational change based on ‘uninformed prescription’ (1980s) and ‘informed prescription’ 
(1990s). In uninformed prescription, the reform’s goal was not accompanied by any capacity 
building or resources. In contrast, informed-prescription reform included strategies on how to 
achieve the intended goals. Owing to the complexities o f educational change, however, there 
is a need to move from prescription to shared autonomy. This is a shift from what was 
described earlier in Chapter one as ‘first-order change’ to ‘second-order change’. The main 
concern is the fundamental issue o f organisational factors that underlie and shape the
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implementation o f educational change. If  this ignore, we will find ourselves, as Cuban 
(1990) states, ‘reforming Again, Again, and Again’ (p.l)
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Appendix 2
SCHOOL OF ARTS 
UNIVERSITY OF SURREY 
GUILDFORD SURREY UNITED KINGDOM
Objectives:
The purpose of this study is to examine the extent to which the student-teachers in the Department of Technical and 
Engineering Education (DTEE) are presently being taught in such a way to develop knowledge of thinking skills, and 
knowledge and ability to infuse thinking skills to their future student. This is an effort to gather evidence that can be 
utihsed to improve the quality of the teacher education programme in the DTEE.
Descriptions:
Thinking skills is any cognitive process broken down into a set of explicit strategies or sub-tasks, which are used to 
guide thinking. The types of thinking skills that recommended by the Curriculum Development Center include the 
following: Problem solving, decision making, critical thinking, creative thinking, and core skills.
Directions:
This questionnaire consists of nine parts. Please answer all questions in all six parts as honestly as you can. For each 
question select the most appropriate answer by ticking (/) the column which matches your view.
Your answers will be kept confidential.
PART 1: BACKGROUND INFORMATION
1. Sex: Male (
2. Age
20-23
24-27
28-31
) ; Female ( )
3. Qualification
STPM
Diploma ( )
(
Science Matriculation (
4. Have you ever attended any programme that related to thinking skills? Yes /No 
If yes, please specify_________________________________________________
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Teaching Strategies in Theory Classes
Please read each statement carefully, reflect upon 
your lecturers’ practice during theory classes and 
circle your response.
S andN STS F and A
One-way communication -  lecture *
Infusion lesson approach
Introduced thinking skill in lesson
Collaborative engagement in thinking tasks
Demanded trainees to plan their thinking
Demanded trainees to describe their thinking 
processes
Demanded trainees to evaluate their thinking
Applied thinking skills on taught topic
Applied thinking skills beyond taught topic
Teaching techniques
Asked high-order questioning -  go beyond 
simple recall
Used probing techniques to help trainees think 
more deeply about their answer
Allowed waiting time for students response
Encouraged active participation from students
Used thinking map to clarify and organise 
skilful thinking
Required students work together in group
Used variety of teaching aids that encouraging 
thinking
Lecturer acted as a facihtator of learning
Managing classroom environment that 
motivating student thinking
Accepted ‘odd’ response given by trainees
Open minded and trainees are treated fairly
Trainees free to express opinion
Promoted intrinsic motivation for thinking
Promoted extrinsic motivation for thinking
Evaluated students improvement in thinking 
skills
S and N = Seldom and Never; STS -  Sometimes ; F and A = Frequent and Always
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Practice in Teaching Thinking Skills (Theory Classes)
Thinking To what extent do you think your Seldom & Sometimes Freq.
skills lecturers emphasised the following never &Always
categories thinking skills in their teaching?
1
I
1
Required students solve problem by 
considering all possible solution 
(problem solving skills )
Require students to make decision 
by considering all possible 
alternatives and their consequences 
(decision making)
Require students to generate new 
ideas (creative thinking)
Require students to judge the 
accuracy and validity information, 
(critical thinking)
1
1-
1
Require student to recall or 
recognises information (recall)
Required students to translate and 
comprehends, or interprets 
information (comprehension)
Require student to select, transfers, 
and uses data and principles to 
complete a problem or task with a 
minimum of direction (application)
Require student to distinguish, 
classifies, and relates the 
assumptions, hypotheses, evidence, 
or structure of a statement or 
question (analysis)
Require student to originate, 
integrate, and combine ideas into a 
product, plan or proposal 
(synthesis)
Require student to appraise, assess, 
or critique on a basis of specific 
standards and criteria (evaluation)
Meta
cognition
Require students to make reflection
S and N = seldom and never; STS = Sometimes ; F and A = frequent and Always
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Teaching Strategies in Workshops/Laboratories
Please read each statement carefully, reflect 
upon your lecturers’ practice during theory 
classes and circle your response.
S and N STS F and A
One-way communication*
Infusion lesson approach
Introduced thinking skill in lesson
Collaborative engagement in thinking tasks
Demanded trainees to plan their thinking
Demanded trainees to describe their thinking 
processes
Demanded trainees to evaluate their thinking
Applied thinking skills on taught topic
Applied thinking skills beyond taught topic
Teaching teachniques
Asked high-order questioning -  go beyond simple 
recall
Used probing techniques to help trainees think more 
deeply about their answer
Allowed waiting time for students response
Encouraged active participation from students
Used thinking map to clarify and organise skilful 
thinking
Required students work together in group
Used variety of teaching aids that encouraging 
thinking
Managing classroom environment that 
motivating student thinking
Lecturer acted as a facilitator of learning
Accepted ‘odd’ response given by trainees
Open minded and trainees are treated fairly
Trainees free to express opinion
Promoted intrinsic motivation for thinking
Promoted extrinsic motivation for thinking
Evaluated students improvement in thinking skills
S and N -  seldom and never; STS = Sometimes ; F and A = frequent and Always
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Practice in Teaching Thinking Skills (Workshops/Laboratories)
Thinking To what extent do you think your lecturers S andN STS F and A
skills emphasised the following thinking skills in
categories their teaching?
1
1
1
Required students solve problem by 
considering all possible solution (Problem 
solving)
Require students to make decision by 
considering all possible alternatives and their 
consequences (decision making)
Require students to generate new ideas 
(creative thinking)
Require students to judge the accuracy and 
validity information, (critical thinking)
Mean percentage
1
1
Require student to recall or recognises 
information (recall)
Required students to translate and 
comprehends, or interprets information 
(comprehension)
Require student to select, transfers, and uses 
data and principles to complete a problem or 
task with a minimum of direction 
(apphcation)
Require student to distinguish, classifies, and 
relates the assumptions, hypotheses, 
evidence, or structure of a statement or 
question (analysis)
Require student to originate, integrate, and 
combine ideas into a product, plan or 
proposal (synthesis)
Require student to appraise, assess, or 
critique on a basis of specific standards and 
criteria (evaluation)
Metacogon
ition
Require student to make reflection 
(metacognition)
S and N = seldom and never; STS = Sometimes ; F and A = frequent and Always
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Table 5.6 : Teaching Strategies in Theory Classes
232
Please read each statement carefiilly, reflect 
upon your lecturers’ practice during theory 
classes and circle your response.
S andN STS F and A
One-way communication -  lecture * 0.0 (0) 23.3 (14) 76.7 (46)
Infusion lesson approach
Introduced thinking skill in lesson 73.3 (44) 20.0 (12) 6.7(4)
Collaborative engagement in thinking tasks 18.3 (11) 53.3 (32) 28.3 (17)
Demanded trainees to plan their thinking 56.7 (34) 38.3 (23) 5.0(3)
Demanded trainees to describe their thinking 
processes
80.0 (48) 20.0 (12) 0.0 (0)
Demanded trainees to evaluate their thinking 36.7 (22) 50.0 (30) 13.3 (8)
Applied thinking skills on taught topic 61.7(37) 28.3 (17) 10.0 (6)
Applied thinking skills beyond taught topic 71.7(43) 21.7(13) 6.6 (4)
Mean percentage 57.0 33.0 10.0
Teaching techniques
Asked high-order questioning -  go beyond 
simple recall
21.7(13) 65.0 (39) 13.3 (8)
Used probing techniques to help trainees think 
more deeply about their answer
61.7(37) 25.0(15) 13.3 (8)
Allowed waiting time for students response 48.3 (29) 31.7(19) 20.0 (12)
Encouraged active participation fi-om students 20.0 (12) 55.0 (33) 25.0(15)
Used thinking map to clarify and organise 
skilful thinking
85.0 (51) 15.0 (9) 0.0 (0)
Required students work together in group 13.3 (8) 60.0 (36) 26.7 (16)
Used variety of teaching aids that encouraging 
thinking
78.3 (47) 15.0 (9) 6.7(4)
Lecturer acted as a facihtator of learning 68.3 (41) 26.7(16) 5.0(3)
Mean percentage 49.5 36.7 13.8
Managing classroom environment that 
motivating student thinking
Accepted ‘odd’ response given by trainees 11.7(7) 28.3 (17) 60.0 (36)
Open minded and trainees are treated fairly 10.0 (6) 26.7 (16) 63.3 (38)
Trainees free to express opinion 13.3 (8) 25.0(15) 61.7(37)
Promoted intrinsic motivation for thinking 86.7 (52) 6.7(4) 6.7(4)
Promoted extrinsic motivation for thinking 81.7(49) 10.0 (6) 8.3 (5)
Mean percentage 40.7 19.3 40.0
Evaluated students improvement in thinking 
skills
76.7 (46) 13.3 (8) 10.0 (6)
Overall Mean percentage 52.3 29.9 17.8
S and N = Seldom and Never; STS = Sometimes ; F and A = Frequent and Always
Appendix 2b
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Thinking To what extent do you think your Seldom & Sometimes Freq.
skills lecturers emphasised the following never &Always
categories thinking skills in their teaching?
a
Required students solve problem by 
considering all possible solution 
(problem solving skills )
31.7(19) 48.3 (29) (20.0) 12
I
Require students to make decision by 
considering all possible alternatives and 
their consequences (decision making)
36.7 (22) 50.0 (30) 13.3 (8)
§
Require students to generate new ideas 
(creative thinking)
66.7 (40) 26.7(16) 6.6 (4)
Require students to judge the accuracy 
and validity information, (critical 
thinking)
65.0 (39) 30.0(18) 5(3)
Mean percentage 50.0 38.8 11.2
Require student to recall or recognises 
information (recall)
15.0 (9) 10.0 (6) 75.0 (45)
Required students to translate and 
comprehends, or interprets information 
(comprehension)
20.0 (12) 26.7 (16) 53.3 (32)
1
1
Require student to select, transfers, and 
uses data and principles to complete a 
problem or task with a minimum of 
direction (application)
18.3(11) 38.3 (23) 43.3 (26)
1
i
§
Require student to distinguish, 
classifies, and relates the assumptions, 
hypotheses, evidence, or structure of a 
statement or question (analysis)
56.7 (34) 21.7(13) 21.6(13)
Require student to originate, integrate, 
and combine ideas into a product, plan 
or proposal (synthesis)
65.0 (39) 20.0 (12) 15.0(9)
Require student to appraise, assess, or 
critique on a basis of specific standards 
and criteria (evaluation)
73.3 (44) 15.0 (9) 11.7(7)
Mean percentage 41.3 22.0 36.7
Meta
cognition
Require students to make reflection 68.3 (41) 18.3 (11) 13.3 (8)
Overall Mean percentage 47.0 27.7 25.3
S and N -  seldom and never; STS = Sometimes ; F and A = frequent and Always
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Table 5.8: Teaching Strategies in Workshops/Laboratories
Please read each statement carefully, reflect upon 
your lecturers’ practice during theory classes and 
circle your response.
S and N STS F and A
One-way communication* 71.7(43) 25.0 (15) 3.3 (2)
Infusion lesson approach
Introduced thinking skill in lesson 65.0 (39) 20.0 (12) 15.0(9)
Collaborative engagement in thinking tasks 3.3 (2) 28.3 (17) 68.3 (41)
Demanded trainees to plan their drinking 31.7(19) 41.7(25) 26.6(16)
Demanded trainees to describe their thinking 
processes
6.7(4) 21.7(13) 71.7(43)
Demanded trainees to evaluate their thinking 5.0(3) 18.3 (11) 76.7 (46)
Applied thinking skills on taught topic 6.7(4) 13.3 (8) 80.0 (48)
Applied thinking skills beyond taught topic 13.3 (8) 18.3(11) 68.3 (41)
Mean percentage 17.9 23.1 58.0
Teaching teachniques
Asked high-order questioning -  go beyond simple 
recall
35.0 (21) 48.3 (29) 16.7 (10)
Used probing techniques to help trainees think more 
deeply about their answer
38.3 (23) 50.0 (30) 11.7(7)
Allowed waiting time for students response 38.3 (23) 51.7 (31) 10.0 (6)
Encouraged active participation from students 0.0 (0) 10.0 (6) 90.0 (54)
Used thinking map to clarify and organise skilful 
thinking
86.7 (52) 13.3 (8) 0.0 (0)
Required students work together in group 0.0 (0) 6.7(4) 93.3 (56)
Used variety of teaching aids that encouraging 
thinking
15.0 (9) 56.7 (34) 28.3 (17)
Mean percentage 30.5 33.7 35.8
Managing classroom environment that 
motivating student thinking
Lecturer acted as a facilitator of learning 6.7(4) 16.7 (10) 76.7 (46)
Accepted ‘odd’ response given by trainees 6.7(4) 11.7 (7) 81.7(49)
Open minded and trainees are treated fairly 3.3 (2) 13.3 (8) 83.4 (50)
Trainees free to express opinion 1.7(1) 11.7 (7) 86.7 (52)
Promoted intrinsic motivation for thinking 28.3 (17) 65.0 (39) 6.7(4)
Promoted extrinsic motivation for thinking 5.0(3) 40.0 (24) 55.0 (33)
Mean percentage 8.6 26.4 65.0
Evaluated students improvement in thinking skills 78.3 (47) 13.3 (8) 8.3 (5)
Overall Mean percentage 21.8 27.0 51.2
S and N = seldom and never; STS = Sometimes ; F and A = frequent and Always
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Table 5.9: Practice in Teaching Thinking Skills (Workshops/Laboratories)
Thinking To what extent do you think your lecturers S andN STS F and A
skills emphasised the following thinking skills in
categories their teaching?
3
Required students solve problem by considering 
all possible solution (Problem solving)
5.0(3) 15.0 (9) 80.0(48)
Require students to make decision by 3.3 (2) 15.0(9) 81.7(49)
considering all possible alternatives and their
consequences (decision making)
Require students to generate new ideas (creative 5.0(9) 10.0 (6) 75.0
Ü thinking) (45)
Require students to judge the accuracy and 68.3 (41) 21.7(13) 10.0(6)
validity information, (critical thinking)
Mean percentage 22.9 15.4 61.7
Require student to recall or recognises 
information (recall)
20.0 (12) 28.3 (17) 51.7(31)
I
Required students to translate and 
comprehends, or interprets information 
(comprehension)
20.0 (12) 48.3 (29) 31.7(19)
I Require student to select, transfers, and uses data and principles to complete a problem or task with a minimum of direction (application) 15.0 (9) 18.3(11) 66.7 (40)
1
Require student to distinguish, classifies, and 
relates the assumptions, hypotheses, evidence, or 
structure of a statement or question (analysis)
15.0 (9) 23.3 (14) 61.7(37)
Require student to originate, integrate, and 
combine ideas into a product, plan or proposal 
(synthesis)
10.0 (6) 20.0 (12) 70.0 (42)
Require student to appraise, assess, or critique 
on a basis of specific standards and criteria 
(evaluation)
10.0 (6) 25.0(15) 65.0 (39)
Mean percentage 15.0 27.2 57.8
Metacog
nition
Require students to make reflection 
(metacognition)
5.0(3) 28.3 (17) 66.7 (40)
Overall Mean percentage 17.0 24.0 59.0
S and N = seldom and never; STS = Sometimes ; F and A = frequent and Always
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